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M. M. AND M. C, B. ASSOCIATIONS. 


The American Railway Master Mechanics’ Association will 
meet at Atlantic City, June 16, 17 and 18. The Master Car 
Builders’ Association will meet at the same place June 21, 22 and 
23. Jos. W. Taylor, 390 Old Colony Building, Chicago, is sec- 
retary of both these associations. Exhibit space may be secured 
by communicating with Earl G. F. Smith, secretary of The Rail- 


way Supply Manufacturers’ Assn., 345 Old Colony Building, 
Chicago. 








STEEL PASSENGER CAR DESIGN. 


The designers of steel passenger cars are confronted with 
many serious problems not the least of which is to know just 
how strong and stiff to make the cars. We know how a wooden 
car acts in a collision, but we have not yet had sufficient expe- 
rience with steel cars to understand how they will act and what 
feature will prove of greatest danger to the passengers. In this 
connection it is interesting to note the careful provision which 
steel passenger car designers, at least in some cases, have made 
for fastening the seats securely to the floor. 

Another problem is the fact that it is much harder to heat the 
steel cars, the heat radiating from the car much more quickly 
than was possible with the wooden car. It has been necessary 
to greatly increase the heating facilities on some of the new 
steel cars. 


THE INGENIOUS WORKMAN, 


One cannot but be impressed by the many devices and con- 
trivances which are developed by the workmen and often add 
greatly to the efficiency of the plant or department. It is to be 
regretted that the officials do not always realize the importance 
of what some of these men are trying to do by giving them bet- 
ter facilities for developing their ideas, thus adding to their 
efficiency. 

At a certain freight car repair yard the man in charge of the 
tools did not have facilities for regrinding them and it was 
either necessary to use them dull or send them a considerable dis- 
tance to one of the main shops for grinding. He did have a 
supply of compressed air and set to work to contrive some de- 
vice with which he could grind the tools. He had a badly worn 
washing machine at home from which he took the “bucket” wheel 
of the water motor. This he placed on an old piece of shafting 
and somewhere else he found a casting with a couple of bear- 
ings upon which it could be mounted. An old emery wheel was 
dug up out of the scrap heap at the main shop and was attached 
to the opposite end of the shaft. A vise in which to hold this 
grinder and an air hose, with a small nozzle at its end, connected 
to an air pipe, completed the equipment. The air driving against 
the wings of the “bucket” wheel did the work and the device 
really proved quite satisfactory, except that the grinding wheel 
was revolved at a pretty high velocity. How much air was re- 
quired and just how much it cost to operate it will never be 
known, but the increased efficiency of the steel car repairmen 
undoubtedly offset this many times. 


EDUCATION OF FIREMEN. 


It is the practice on many roads to give the fireman an exam- 
ination at the end of each year for the first three years of ser- 
vice. At the beginning of the year he is given a pamphlet or 
small book containing questions the answers to which he will be 
expected to be familiar with at the end of the year. 

The booklet usually contains a preface stating that the fireman 
is invited to ask the master mechanic, roundhouse foreman, and 
other officials for such information as he may need in preparing 
himself for the examination. No doubt these gentlemen will be 
glad to help him if he can catch them when they have the time 
to spare. No attempt is usually made to encourage or follow 
the progress of the fireman in his studies during the year, ex- 
cept as concerns such instructions as he may receive in the use 
of air brakes or on the engine. The result is that in many cases 
the men put the matter off until the last moment and just previ- 
ous to the time of examination lay off and start to “dig” or 
“cram,” as it is called at college. 














198 AMERICAN ENGINEER AND RAILROAD JOURNAL. 








(Established 1832). - 
AMERICAN 
ENGINEER 


RAILROAD JOURNAL. 


PUBLISHED MONTHLY 
BY 
R. M. VAN ARSDALE 
140 NASSAU STREET, NEW YORK 


J. S. BONSALL, Business iain. 
F. H. THOMPSON, Eastern senso 





R. V. WRIGHT, 
E. A. AVERILL, 


MAY, 1909 


[wattors, 








Subscriptions.—$2.00 a year for the United States and Canada; $2.50 a 

year to Foreign Countries embraced in the Universal Postal Union. 

Remit by Express Money Order, Draft or Post Apes Order. 

Subscription for this paper will be received and copies kept for sale by the 
Post Office News Co., 217 Dearborn "St., Chicago, Jil. 
Damrell & Upham, 283 Washington . , Boston, Mass. 
Philip Roeder, 307 North Fourth St., Louis, Mo. 

S. Davis & Co., se Fifth Ave. "hachorg, Pa. 
Century News Co., 6 Third St. s. Minneapolis, Minn. 
WW’. Dawson & Sone, Ltd., Cannon St., Bream’s Buildings, 
don, E. C., England. 


—_____ = 


Lon- 





Advertisements.—Noihing will be inserted in this journal for pay, 
EXCEPT IN THE ADVERTISING PAGES. The reading pages will contain 
only such matter as we consider of interest to our readers. 





Contributions.—Articles relaiing to 
lems, including the design, construction, maintenance and operation of 
rolling stock, also of shops and roun dhouses and their equipment are 
desired. Also early notices of official changes, und additions of new 
equipment for the road or the shop, by purchase or construction. 


Motive Power Department prob- 








To Subscribers.—The AMERICAN ENGINEER AND RAILROAD JOURNAL is 
mailed regularly to every subscriber each month. Any subscriber who 
fails to receive his paper ought at once to notify the postmaster at the 
office of delivery, and in case the paper is not then obtained this office 
should be notified, so that the missing paper may be supplied. 





When a Subscriber changes his address /ie should notify this 


office at once, so that the paper may be sent to the proper destination. 
CONTENTS 

Mallet Articulated Compound Locomotive, S. P. Co.........+-.ee0e 181* 
Machining Driving Boxes, George J. Burns.........--.eeeeeeeeeees 185 
ae in ROUT oc os 5k ng va We kinks BAe wninicesevacenniins eée.ee 185 
4-Hopper Steel Coke Car, Pennsylvania R. R......----+-eeeeeeeeee 187* 
Buying Coal on a Heat Value Basis............eseeeeeeeeeeeeveeee 189 
eee ae Stn PPR E ACRES. 6c 45n 65 -65n sin aules babes Gusinecwcweuas 189 
Proper Care of Leather Belts............se se cceeecccccercevcececs 189 
A New Departure in Flexible Staybolts, H. V. Wille.............-.. 190* 
Dine & KOOGMIETCINL BEOERL 6. < 6.ii60's 0's 60:0 0:6:0'0'0'0'0:8 6060660606 05.00 191 
Spring Meeting of the A. S. M. E.........cecceccccccccccccccccces 191 
The Oldest Iron Ship in the World..........c-sscecccccccseccsces 191 
Enginering Data, Tubes...........cccscccces sccccsccccscsscesces 192* 
Pacific and Atlantic Type Locomotives, N. P. Ry......-..++.ee-eee- 194* 
Pennsylvania Railroad System............cecceccccccccsecscsceees 197 
SS RP, ree rT ere Serr et te ee et eT 197 
ey gee ae Cl ea en eee ieee 198 
Asa Rasmreantittts  WOTMSIER «5 5.5. 55505 n 0 wie eisinssisinicnensie cece ce seieees sivesc 198 
A PRN 55g oo bG as Schwa eeesbion tes eeiceseuwenSsliee se 198 
Tncreasineg the Fireman’s Output. o.oo occ. ccccccccc cece cccdiccevese 199 
An Important Development in Engineering and Industrial Education 199 
Concerning the Jacobs-Shupert Fire Box (Communications)......... 200* 
eS eee er ee Terry Tere rer Tre ee eee rT 203 
[ine cae an Steel Passenger Cates ics xe sos ciuesccccsennceasese 208 
oe nc ns kobe ke SAN EES Ape KR ews ASSN OUARA RSS SSRs 204* 
OR ie PS naw ibaiaS oo ee ek NaS RAN RS ESA SES Ree 205 
Data on High Speed Drilling, George E. Hallenbeck................ 307° 
ee ea tee eee et Terre reer a 208* 
rn ee ns SOON POROMOE. 5 o.5i64 ois ods uke ec eeasbeesdinns.ebesys 208 
eee ee ee ee ee Pre 209 
Re A Ee ee TESOL ETE Te Tre ror ere 209* 
i MEME Coe te aiaae’e aks Kb WN Ka Se See kak ER 210* 
Se Ne A RROOTIA MOAT SSNODE 0.6 6560s nSicuicw's tine Geese aseseenen 210* 
Worm Driven Vertical Milling Machine............ccccccccsccsces 212* 
rertecel Pipe: Borie Marten «o.oo voc ccc ccceccccswcccccctccuves 2138* 
ee EN. sc uvew see Shave aah nnecawee aieben bese 213 
ee ee OO nosso nabs ncnenseoksbsddeeanncanwwn 214* 
Dt Ct Teer cenctinh co ccisa bh eSan es eAss sks S bed sasan kore nen 215 
Certs sued bk Se CES ead shew Nees Beek ewes bul CaM OR ee EG ORS 215 
SN OND 5a cdo caasbd pwSOenssn Che beasanupancasnatekeen 216 


M. M. AND M. C, B. ASSOCIATIONS. 


The American Railway Master Mechanics’ Association will 
meet at Atlantic City, June 16, 17 and 18. The Master Car 
Builders’ Association will meet at the same place June 21, 22 and 
23. Jos. W. Taylor, 390 Old Colony Building, Chicago, is sec- 
retary of both these associations. Exhibit space may be secured 
by communicating with Earl G. F. Smith, secretary of The Rail- 


way Supply Manufacturers’ Assn., 345 Old Colony Building, 
Chicago. 








STEEL PASSENGER CAR DESIGN. 


The designers of steel passenger cars are confronted with 
many serious problems not the least of which is to know just 
how strong and stiff to make the cars. We know how a wooden 
car acts in a collision, but we have not yet had sufficient expe- 
rience with steel cars to understand how they will act and what 
feature will prove of greatest danger to the passengers. In this 
connection it is interesting to note the careful provision which 
steel passenger car designers, at least in some cases, have made 
for fastening the seats securely to the floor. 

Another problem is the fact that it is much harder to heat the 
steel cars, the heat radiating from the car much more quickly 
than was possible with the wooden car. It has been necessary 
to greatly increase the heating facilities on some of the new 
steel cars. 


THE INGENIOUS WORKMAN, 


One cannot but be impressed by the many devices and con- 
trivances which are developed by the workmen and often add 
greatly to the efficiency of the plant or department. It is to be 
regretted that the officials do not always realize the importance 
of what some of these men are trying to do by giving them bet- 
ter facilities for developing their ideas, thus adding to their 
efficiency. 

At a certain freight car repair yard the man in charge of the 
tools did not have facilities for regrinding them and it was 
either necessary to use them dull or send them a considerable dis- 
tance to one of the main shops for grinding. He did have a 
supply of compressed air and set to work to contrive some de- 
vice with which he could grind the tools. He had a badly worn 
washing machine at home from which he took the “bucket” wheel 
of the water motor. This he placed on an old piece of shafting 
and somewhere else he found a casting with a couple of bear- 
ings upon which it could be mounted. An old emery wheel was 
dug up out of the scrap heap at the main shop and was attached 
to the opposite end of the shaft. A vise in which to hold this 
grinder and an air hose, with a small nozzle at its end, connected 
to an air pipe, completed the equipment. The air driving against 
the wings of the “bucket” wheel did the work and the device 
really proved quite satisfactory, except that the grinding wheel 
was revolved at a pretty high velocity. How much air was re- 
quired and just how much it cost to operate it will never be 
known, but the increased efficiency of the steel car repairmen 
undoubtedly offset this many times. 


EDUCATION OF FIREMEN. 


It is the practice on many roads to give the fireman an exam- 
ination at the end of each year for the first three years of ser- 
vice. At the beginning of the year he is given a pamphlet or 
small book containing questions the answers to which he will be 
expected to be familiar with at the end of the year. 

The booklet usually contains a preface stating that the fireman 
is invited to ask the master mechanic, roundhouse foreman, and 
other officials for such information as he may need in preparing 
himself for the examination. No doubt these gentlemen will be 
glad to help him if he can catch them when they have the time 
to spare. No attempt is usually made to encourage or follow 
the progress of the fireman in his studies during the year, ex- 
cept as concerns such instructions as he may receive in the use 
of air brakes or on the engine. The result is that in many cases 
the men put the matter off until the last moment and just previ- 
ous to the time of examination lay off and start to “dig” or 
“cram,” as it is called at college. 














May, 1909. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


199 








In some cases they have been known to hire halls and secure 
a young engineer or some one familiar with the subject to lecture 
to or quizz them. This practice is all wrong and cannot pro- 
duce the best results. Some arrangement should be made so that 
the work and study of each individual fireman can be followed 
through the year. It has been suggested that correspondence 
school methods could be adopted. The firemen could be required 
to send in papers covering the answers to certain of the sub- 
jects at more or less regular intervals; these could be corrected 
and returned to him with suggestions and criticisms; in case the 
fireman desired information on any topic in connection with his 
work he could write in for it, if he could not conveniently get 
it in other ways. The yearly examination would be held as at 
present, but the men would be much better prepared. 








INCREASING THE FIREMAN’S OUTPUT. 


Again the limits for size and weight of locomotives have been 
exceeded and we have a new, “largest locomotive in the world’ 
in the Southern Pacific 2-8-8-2 type, two of which have recently 
been finished by the Baldwin Locomotive Works. A study of the 
design of this locomotive, which is illustrated on page 181 of this 
issue, shows, however, that it is deserving of attention for rea- 
sons more important than those of mere size and weight. 

It has truthfully been contended that the capacity of a locomo- 
tive is limited by the physical capacity of the fireman and it was 
felt, when Mallet compounds were first introduced, that they 
would be impracticable because of the impossibility of a fireman 
being capable of developing so large an amount of power. Such, 
however, did not prove to be the case as it was found that the 
economy of the compound cylinders, combined with the other 
advantageous features of the design, permitted one man to fur- 
nish steam enough for the full capacity of the locomotive. It 
did seem though that, in the B. & O. engine, the limit had been 
reached and probably as a matter of fact it had been reached 
for continuous service, but later the Erie locomotive, with over 
30 per cent. more tractive effort, after a long trial has been 
found to require the services of but one fireman; this, however, 
in pushing service with short periods of maximum power re- 
quirement. 

By burning oil, the Southern Pacific locomotive has escaped 
this limiting feature, but nevertheless there has been incorpo- 
rated in its design features which probably with a coal burning 
locomotive would allow one fireman to develop the full capacity 
of the engine in regular service. This, of course, refers to the 
feed water heater and re-heater, both being originally intended 
for money savers in smaller locomotives, but in this case being 
far more valuable as permitting the decided extension of the 
limits of one fireman’s capacity. 

It looks as if American locomotive development had reached 
a stage where refinements for increasing the steam and water 
economy are absolutely essential, not to save money as they 
were originally designed to do, but to permit continual progress 
along the line of increased size and power. 

In studying the design from this standpoint, however, it is 
hard to harmonize the application of front and rear truck wheels. 
In this case we have a locomotive which has a total weight about 
16,000 Ibs. greater than the Erie and is evidently more powerful 
in every respect, but still has not as large a tractive effort. In 
other words, instead of increasing the fireman’s capacity it would 
seem as if, in this feature, it has been directly decreased. Of 
course, locomotive building companies will build whatever a rail- 
road company wants and there are probably operating reasons 
in this case which make truck wheels desirable, but it is known 
that locomotives of this. type without trucks will operate under 
severe conditions of curvature with entire safety and with a sur- 
prisingly small amount of flange wear, the latter being less than 
on consolidation locomotives in the same service. With these 
facts in mind and viewing the design from the standpoint of 
capacity it is to be regretted that unusual conditions exist which 
make it desirable to apply truck wheels to this type of locomo- 
tive. 


AN IMPORTANT DEVELOPMENT IN ENGINEERING 
AND INDUSTRIAL EDUCATION. 





The introduction of co-operative engineering courses at the 
University of Cincinnati marks a most distinct and important 
advance in engineering education. It is greatly to the credit of 
the Cincinnati machine tool builders and manufacturers that they 
were foresighted enough to grasp the significance of Prof. 
Schneider’s scheme and to lend their aid and support in order 
that it might be given a fair trial. Briefly the idea is to combine 
practical and theoretical instruction by having the students spend 
alternate weeks in the engineering college of the University and 
in the manufacturing shops of the city. Each class is divided 
into two sections so that one part is in the University while the 
other is in the shops. 

The course is six years long; the entrance requirements are 
the same as for the regular four-year engineering course at the 
University. The latter statement possibly requires some modifi- 
cation—the co-operative course has become so popular that many 
times more applications are received than the number of students 
that can be accommodated; it is therefore possible to carefully 
select those who seem best adapted for following engineering 
pursuits. Except for two or three weeks’ vacation the students 
must work in the shop during the summer months, although this 
work need not necessarily be in Cincinnati. 


As far as possible the student in his shop work follows the 
progress of the material from the raw’ state to the finished prod- 
uct, including, for instance, work in the shops, test department, 
drafting room and sales department. This work is just as care- 
fully planned as that at the University and is intended to give the 
student a good shop and business training. The manufacturers 
take a great interest in the co-operative students and since they 
unite with the University authorities in planning and developing 
the shop courses the best possible results are obtained. Ask most 
of the Cincinnati machine tool builders if they have co-operative 
students in their shops, or if they know Prof. Schneider, and you 
will be surprised at the hearty and enthusiastic response. 


It will be found that the students who enroll in the average 
college engineering department do not in most cases have a clear 
idea of what their work after leaving college is really to be. It 
is comical to hear some of the reasons why students select the 
course in which they are entered. The work at college, at least 
during the early part of the course, does not tend to enlighten 
them very much in this respect. The college shop work is a kind 
of a farce—it is true one gets some idea of the way things are 
done, a kind of smattering, but from a practical standpoint it is 
not of much value compared to gaining the experience under 
actual shop conditions. 

It costs money to give young men an education. Is the money 
spent to the best advantage when young men entirely unsuited 
to follow or make a success of a profession, and having mistaken 
ideas as to what it really is, enter a course and drop out one by 
one during the four years or discover after graduation that it 
does not suit their tastes? It is surprising to note the small 
number of men who graduate and take up engineering work as 
compared to the number that entered in the freshman year for 
the same class. Are those in charge spending the money of the 
State economically and efficiently when this condition exists, and 
is it fair to the misguided young man to have him use his time 
in this way. 

Is it logical to have a young man spend four years at an im- 
portant period of his life, digging away at theory, and under 
conditions far removed from practical work, and at the end of 
that time, at the age of 22 or more, don overalls and start in 
at the bottom in the shop as an apprentice? Unfortunately col- 
lege life at many institutions unfits a man to go into the shop 
and get on the same plane as the workman, whose work, habits, 
ideals and manner of living he must understand if he is to be- 
come a successful manager of men. Is it not much better to 


study theory and practice together, as in the co-operative courses, 
so that he will realize at the beginning something of what his 
life work is to be? 


(He will have a pretty good idea before he 
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is allowed to enter, for Prof. Schneider and his assistants go 
through the list of applicants with a fine-toothed comb. There 
is little chance of a candidate getting by them who does not 
realize just what he is up against.) 

By combining theory and practice from the start, and while he 
is still in his teens or early twenties, the student is enabled to 
make better use of his time, to gain a bigger and broader view 
of his life work and will develop more symmetrically, mentally 
and physically. 

With the co-operative courses expensive shops and laboratories 
and the cost of maintaining them are done away with. This 
money may be used for other things. Not only is the cost per 
capita thus reduced, but because of the alternation of classes 
more students can be reached with the same facilities as con- 
cerns buildings, equipment and faculty than by the other method. 

An interesting fact in connection with the development of this 
work at the University of Cincinnati is that the co-operative stu- 
dents are doing better work and a relative larger amount than 
the students in the regular engineering courses. Their physical 
condition, because of the shop work, is also much better. 

When the co-operative courses were first started the work of 
the four-year engineering courses was simply spread over six 
years. Important changes have been made since that time— 
mathematics is now taught as one subject, useless matter is elim- 
inated, repetition is avoided (it is remarkable how much of this 
there is if members of the engineering faculty would compare 
notes), and education is being administered on strictly business 
principles. The professors have simply got to be practical, or 
they can’t hold their jobs. Subjects are being added to the cur- 
riculum which will broaden the men and make them better 
citizens. 

Incidentally it may be noted that the student is paid a sufficient 
wage for his shop work to go a long way toward paying his 
expenses during the six years at college. 

The co-operative plan originated with and was developed by 
Prof. Herman Schneider, dean of the college of engineering of 
the University of Cincinnati. When first started it was severely 
criticised by professional educators, but gradually this has 
changed until it is quite probable that it will be extensively 
adopted by other colleges and universities; in fact it is being 
seriously considered by several at the present time. 

Prof. Schneider’s co-operative idea as applied to industrial edu- 
cation, and it is being applied thus in several instances, is of 
even greater importance as may be seen from an extract of a 
paper on “Partial Time Trade Schools,” prepared by Prof. 
Schneider for The Annals of the American Academy of Political 
and Social Science: 

“Education, generally speaking, should aim to do the greatest 
good to the greatest number. The first object of all education is 
to make better citizens, and the first duty of a good citizen is to 
be self-supporting. The second duty is to be a good citizen in 
the civic sense. Consequently, for this large number, educational 
plans should tend to increase the industrial efficiency of the 
youth who has already secured a position and is working at it. 
It should give him such training as will insure upon his part the 
proper performance of his duties as a citizen of a republic. 

“To show more clearly the situation confronting the educator, 
the following figures may be cited: In the city of Cincinnati, of 
8,567 pupils entering the schools in the first grade, 447 are left 
at the tenth grade, when the children reach the age at which the 
law permits them to withdraw from the school. The majority 
of these children enter the industrial life of the city, and there- 
after they obtain no further instruction of any sort whatever, 
except what may be given in the night schools. They receive 
no instruction in industrial efficiency, and very little in good 
citizenship. 

“Tt is unquestionably impossible to organize under private di- 
rection a school which would deal with the education of this 
number of industrial workers. Investigation, however, discloses 
the fact that if a partial time school was arranged, a great many 
children could attend for part of the time if they were earning 
comething the other part; and further, that parents would make 
sacrifices if the children were taught in the partial time school 





such subjects as would make them more highly efficient in their 
work, and thereby increase their earning capacities at their 
trades. It is evident that there is but one organized institution 
which can meet this situation, and that is the public school sys- 
tem. 

“The logical solution, therefore, is a broad plan of co-opera- 
tion between the public schools and the industries. How such 
a scheme may be planned, may perhaps be best exemplified by 
the working of the co-operative courses in engineering now in 
operation at the University of Cincinnati.” 

Just a word about the man who has developed the co-operative 
idea. Many men with a hobby cannot see over or around it. Prof. 
Schneider is not in this class. Keen and thorough in analyzing 
conditions, capable of looking at a problem from a broad and 
liberal viewpoint, apparently possessed of a goodly supply of 
patience and absolutely unselfish in his efforts to help others, he 
is an ideal man to stand at the head of such a movement. 








CONCERNING THE JACOBS-SHUPERT FIRE-BOX. 
To THE EpiTor: 

The criticism in your April issue discussing the Jacobs-Shu- 
pert fire-box leads me to believe that this communication signed 
“Circulation” was from one who had not seen the fire-box and 
one who is not a practical boiler man. The arguments presented 
were, I believe, based upon a casual observation of the illustra- 
tions published. I offer this explanation for the reason that the 
opinion which I held before seeing the actual fire-box was far 
different from the opinion which I now hold after examining it 
carefully. 

Before seeing the fire-box, my early impression as to the de- 
sign, given by looking at drawings and pictures, was that such 
a fire-box must be a monstrosity. Upon looking at the actual 
boiler under construction, however, these impressions were en- 
tirely reversed and I now feel satisfied that the fire-box will 
be one of the most practical innovations introduced into recent 
locomotive construction. 

This fire-box is so different from anything that has heretofore 
been attempted, and is so radical in its departure from former 
general practice, that one would naturally be skeptical concerning 
it. Few men have the imagination t» realize how a fire-box of 
such construction could be developed successfully, but since my 
personal examination I am convinced that it is no mistake to 
build fire-boxes of this type for locomotives. 

When an unusual form of locomotive boiler construction is 
introduced or suggested, the first consideration which excites 
the interest of the average railway mechanical man is the pos- 
sible effect on circulation and boiler washing. As regards circu- 
lation, I feel that Mr. Jacobs has ably explained the principle in 
his communication (page 147, April issue), and I heartily concur 
in the opinions which he has expressed. In regard to boiler 
washing, I would like to direct especial attention to the clear 
channel through the stay sheets for the entire length of the 
mud ring. My personal opinion is that boiler washing is often 
carried to excess, for I consider it much better practice to pre- 
vent solid forming substances from entering boilers than to 
spend a great deal of time washing out sludge and scale that 
have been precipitated by untreated water. Nevertheless, I be- 
lieve that the designers are to be commended for providing a 
clear channel along the mud ring. 

The stay sheets are cut away sufficiently to provide this chan- 
nel and the ingenious method of reverse lapping the flanges of 
the corrugated sections to conform to the mud ring, removes 
the obstruction which the flanges would present. This peculiar 
construction provides a smooth surface several inches in height 
throughout the entire length of the mud ring and prevents any 
pockets or corners in which scale and mud might collect. The 
movement of a hoe or other tool used by the boiler washer is 
entirely unimpeded and the boiler washer is allowed a full sweep 
through the full length of the mud ring. At the height of the 
crown sheet, there is a washout hole in each corrugated section 
forming the outer shell. Through these holes a stream of water 
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may be directed either for cleaning out the spaces above the 
crown or the space between the vertical sections. 

With the present Santa Fe improved method of softening 
boiler feed water and using boiler compounds to advantage, fire- 
boxes of the Jacobs-Shupert type should be unusually durable, 
should run for long periods between washouts and should be 
easily and economically maintained. 

The ingenious methods of manufacture which have been de- 
veloped for the construction of the f:re-box impressed me par- 
ticularly. I was surprised to find jigs and formers used in lay- 
ing out and forming the first fire-box of this unusual type, thor- 
oughly developed and being used in a very systematic manner. 
It is particularly worthy of note that by the use of these jigs 
and formers, the parts formed are perfectly interchangeable 
and it is, therefore, unnecessary to mark or designate the indi- 
vidual parts in any way. Naturally, such a system must minim- 
ize the first cost of manufacture, an the greater the number of 
fire-boxes built the less the cost of each. 

The method of construction according to standards has the 
further advantage of facilitating repair work. Should renewal 
of parts be necessary at any time, it would be a simple matter 
to supply standard parts ready for application. In fact, an en- 
tire fire-box could be built and held in the shop ready for ap- 
plication, so that changing fire-boxes would be a simple matter, 
involving very little time. 

Among the ingenious methods of manufacture, which have 
been brought to bear in building this boiler, is the autogenous 
process of welding. The reverse lap joints of the corrugated 
sections near the mud ring have been welded by this process 
and should any cracks develop in the fire-box, they could be 
readily welded in the same way. 

My thorough examination of the actual fire-box, as well as a 
careful study of each individual part and unit, leads me to the 
conclusion that this design is unusually safe and strong. The 
built-up construction is somewhat parallel to the introduction of 
bridge building principles in boiler construction and the fire- 
box should be unusually stable because of such construction. Not 
only is it provided with great stability to withstand the stresses 
imposed, but it is also peculiarly well adapted to resist possible 
tendency toward explosions. This is a feature of unusual merit 
which I think should be marked with due significance and it is 
one that I have not heard mentioned among those who have 
voiced sentiments on the design. Examination of any fire-box 
in which a crown sheet has blown down will show the destruc- 
tive effect resulting from the spread of eruption, usually evident 
by the sheet having been torn asunder like so much paper. The 
sectional form of this fire-box protects all seams and no bolt 
heads are exposed to the direct heat of the fire and gases. Fur- 
thermore, a rupture in one section cannot be conveyed to the 
next section, and, as the escape of steam and water is restricted, 
an explosion would not be so violent ror the destruction of fe 
and property so great. 

I feel assured of the entire success of this construction and 
that it will be but a very short time before the Jacobs-Shupert 
fire-box demonstrates its value in actual service. 


New York City. GEORGE WAGSTAFF. 





To THE EpitTor: 

In reading over the March issue of your journal I note vou 
invite opinions in’ regard to the Jacobs-Shupert locomotive fire- 
boxes. 

As far as my experience goes I should say from the con- 
struction of this fire-box that the circulation would be consid- 
erably interfered with by the plate staying, and in my opinion 
the riveted seams in the flanged sections will interfere with the 
heating surface; inasmuch as the conduction of heat will not be 
as rapid through riveted joints as by flat or corrugated plates. 
There is a decided disadvantage in having deep sections and the 
riveted seams. The riveted seams, from experience, will attract 
incrustation, and any sediment in the water will naturally pre- 
cipitate into each one of these sections and cause trouble. 

The diagram given in the April issue of your journal shows 





the mud ring very ingeniously arranged, but I should think it 
would be very difficult to keep it free from leaks. 

I note also a letter criticising the fire-box signed “Circula- 
tion,” which appeals to me to be very practical. I note he states 
it will be an expensive fire-box to build, which I endorse. 

I have studied a great deal, from a practical standpoint, to de- 
sign a locomotive fire-box and tube plates, and in doing so, those 
acquainted with what I have produced* will note that I eliminated 
many of the parts which are incorporated in the Jacobs-Shupert 
fire-box. It is my opinion that all riveted seams that can be, 
either vertical or horizontal, should be eliminated from locomo- 
tive fire-boxes. No deep recesses should be formed over the 
crowns and sides of a fire-box. The fire-box should be left as 
free as possible for the plates, of which it is made up, to ex- 
pand and contract, consistent with it taking care of the pres- 
sure at which the boiler is worked. 

I believe, as Mr. Jacobs does, in dispensing with as many 
stays as possible, but in doing so every point in the fire- 
box should be made flexible in order that the stay may become, 
in a sense, permanent, allowing the plates to take care of the 
expansion and contraction and relieve the stays from excessive 
vibration. In some boilers which I recently finished the num- 
ber of staybolts in the fire-box was reduced by 350 from the 
number in the regular fire-boxes which were displaced. 

I have spent a large amount of money, on my own account, 
in trying to better the locomotive fire-box and tube plates, and 
believe that I have fully attained my object. In fact, I feel so 
confident, that I am willing to furnish one-half of a prize of 
$1,000 to be given to the winner of « competition between my 
fire-box and tube plates and those of any other design, both 
boilers to be applied to identical engines in identical service; 
both fire-boxes to be fitted with firebrick arches, having the same 
distance from the grates to the water bars, and if possible the 
same engineers to run the engines ail the time. The reports to 
be made by experts and the decision to be made by a selected 
committee of three. Wma. H. Woop. Media, Pa. 





To THE EpiTor: 

I have been much interested in the new design of fire-box 
shown in your March issue. It seems to me to have a number 
of features of merit, but in some ways I don’t believe it will be 
a success and since you have asked ior expressions of opinion 
about it I take the opportunity to give you my ideas. 

In the first place, it looks to me as if it would be a very ex- 
pensive construction if the work is properly done. The rivet 
holes will all have to be exactly in line and, even with a jig, 
the drilling and cleaning of all those holes (over 6,000 I should 
say) will cost considerable. Then the riveting, which must of 
course be carefully done, will, I should imagine, take as long as 
to screw in, cut off and rivet over all the staybolts in the ordi- 
nary fire-box. Although the construction at the mud ring is not 
clear, if it is to remain tight, it will require a more or less ex- 
pensive arrangement. Taking it all together I should think that 
a fire-box of this type, in place, would cost two or three times as 
much as the ordinary radial stay type. 

I don’t think I should care to be responsible for any number 
of boilers of this type in a district having bad feed water. I 
believe it will be found that the flanges and connecting plates in 
the water leg will become thickly coated with scale which it will 
be practically impossible to get off and which will cause the inner 
sheets to overheat at the joints. I don’t imagine that there will 
be much trouble on the flat parts of the sheets, as the circulation 
ought to be rapid enough there to keep them clean, but around 
the rivet head and bars in the connecting sheets, scale is bound 
to become troublesome. 

Another feature in connection with the circulation is the many 
obstructions offered to the water which is to reach the back 
water leg and the consequent sluggish movement and heavy de- 
posit at this point. It seems to me that this space is very nar- 
row and is practically cut off from the side water leg as far as 
getting cold water to it is concerned. 


* See AMERICAN ENGINEER, May, 1908, page 190. 
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In this connection I would like to ask if any trial has ever 
been made in locomotive practice with a forced circulation such 
as is sometimes used in marine practice by means of a “hydro- 
kineter.” M. M. 





To THE EprTor: 
Those who have examined the Jacobs-Shupert firebox and those 
who have formed conclusions regarding it by looking at illustra- 


tions, differ materially in their opinions. The former are unan- 


firebox. In addition to the usual location of a washout hole at 
each corner of the mud ring there is a washout hole in each 
channel section at the height of the crown sheet. Therefore, by 
properly directing the nozzle of the washout hose any possible 
accumulation of mud and sludge can be washed from the crown 
sheet or a stream of water forced down each space formed by 
the staysheets and the channel sections. 

The formation of the channel sections into a continuous smooth 
surface where attached to the mud ring prevents any pockets or 
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2-10-2 TYPE LOCOMOTIVE WiTH JACOBS-SHUPERT FREBOX, 


imous in endorsing it, while the latter offer numerous criticisms 
as to circulation, transmssion of heat to the water, formation of 
scale on rivet heads, accumulation of “clinkers,”’ application of 
mud ring, cost of construction, length of service, etc. Some of 
your correspondents are among the latter. It is evident that these 
criticisms are voiced by men who look upon this design of fire- 
box as a freak without appreciating its practical construction and 
the clever manner in which it has been designed to meet service 
conditions. 

Since I have been in close touch with this boiler since its incep- 
tion and have had opportunities to study its design and construc- 
tion carefully I would like to attempt to answer some of the 
criticisms offered by your correspondents. , 


Considering the criticisms in detail, it is evident that those who 
have not seen the actual firebox wonder how the curved surfaces 
of the corrugated sections have been made to fit the flat surface 
of the mud ring. This arrangement is one of the clever pieces of 
boiler making which characterizes the construction of this un- 
usual firebox, and was, I believe, made clear by Mr. Jacobs on 
page 148 of your April issue. He does not mention, however, 
that the lapped portions are welded by the autogenous process. 
This joint has successfuily withstood a water test of 300 pounds 
pressure as well as a steam test of 270 pounds pressure. 


As to the precipitation of incrusting solids contained in the 
boiler feed water, it is but natural to anticipate the deposit of 
more or less incrusting material where solids are contained in the 
water supplied to the boiler. However, there is no logical reason 
why such solids should adhere to any parts of the Jacobs-Shupert 
firebox as much as to the staybolts of the ordinary firebox. And 
certainly there is no obstruction at any point in this firebox which 
aggravates the accumulation of mud and scale to such an extent 
as the common form of crown bars and sling stay T irons. 


An unusual advantage peculiar to this firebox is a provision 
for gaining access to the space above the crown sheet. A portion 
of each stay sheet is cut away above the crown sheet, providing 
a continuous opening large enough to admit a man. The staying 
of the crown sheet is not impaired, as two removable stays are 
substituted for the metal cut away. The openings through the 
stay sheets, as well as the bosses provided for the application of 
the removable stays are clearly illustrated by the half-tone en- 
graving, Fig. 1, on page 148 of your April issue. 

Boiler washing is peculiarly well provided for in this type of 


corners where mud and scale might collect along the mud ring. 
Due to this construction and to the large opening through each 
stay sheet there is ample room for the manipulation of the boiler 
washers’ tools and for directing a stream of water along the mud 
ring. 

Each individual unit or section entering into the construction 
of the Jacobs-Shupert firebox is made according to a standard jig 
or former. Each channel section is formed by standard dics 


under the hydraulic press and the channel is bent to conform to 
the shape of the firebox, or of the wrapper sheet, by standard 

















BULL RIVETER WORKING ON JACOBS-SHUPERT FIREBOX. 


forms. All holes are drilled according to standard templets so 
that no time is consumed in laying out. Holes in the templets are 
bushed with hard steel bushings and when a templet is clamped 
to a sheet or channel very rapid time is made in drilling holes 
at the drill press. The use of a standard templet is carried even 
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to the extent of laying out holes in the throat sheet where this 
sheet is joined to the barrel of the boiler. 

By the use of such standards the manufacture of the firebox is 
not only much simplified, but the cost is considerably lessened. 
The greater the number of parts manufactured the less the cost 
of each operation. 

The assemblage of the parts follows quite simply after their 
manufacture. As a result of their formation by standards they 
fit together readily and easily. Riveting the sections together is 
much simpler than the form of the firebox would lead one to be- 
lieve. The riveting is done by a small bull riveter especially de- 
signed for this work and the method of operation is evident 
from the accompanying illustration. The riveter is hung from a 
point immediately above the center of gravity and is readily 
manipulated by the operator. Both the feed and discharge hose 
are flexible, permitting easy adjustment of the riveter and ready 
movement from one rivet to the next. 

While considering these criticisms it is interesting to note the 
confidence in this firebox displayed by the operating officials of 
the Santa Fe Railway System. The accompanying photograph 
illustrates the firebox applied to a large freight engine of the 
Santa Fe type. In addition to several other fireboxes of this de- 
sign being built at the Topeka shops for application to large 
freight engines, one of the locomotive building companies is con- 
structing four Mallet compound locomotives to which fireboxes of 
the Jacobs-Shupert type are to be applied. 

TorpeKA, KANs. M. H. 


HAIG. 





THE CAUSES OF DERAILMENTS. 





In speaking before the New England Railroad Club, Prof. C. 
W. Doten, of the Mass. Inst. of Technology, recently presented 
the following data concerning the causes of derailments: 


CLASSIFICATION OF DERAILMENTS BY GENERAL CLASSES 








oF CAUSES. 
——————— — , = 
Defects or Failure Defects or Failure Negligence Unforeseen 
of Permanent Way, of Rolling Stock or Malice Obstruction 


} 


Period | 





Number Percent. | Number! Percent. | Number | Per cent. Number Per cent. 





1873-77* go9 


38 380 | 16 533 22 $73 24 
1878-8 2* 5So | 28 | 358 18 486 | 24 611 30 
1883-87" 958 | 35 | 54 | 20 420 | 16 782 29 
1888-92" 881 27 | 847 26 625 19 889 28 
1893-97" 602 21 1002 35 488 17 789 27 
1898-1902 
1903-074 $509 | 25 | 12,732 58 2,238 | 10 1632, 7 





* Figures obtained from the Railroad Gazette. 
+ No data obtainable for this period. 
I Statistics in Quarterly Bulletin, Interstate Commerce Commission 


An inspection of this table discloses marked tendencies under 
three heads. Accidents due to negligence or malice have de- 
creased to a large extent during the thirty-five years covered by 
the table. This is extremely significant in view of the conten- 
tion, so frequently heard, that employees are growing less re- 
liable with the increase in the strength of the labor-union move- 
ment. It is to be noted also that there has been a decrease in 
the proportion of derailments due to failure of permanent way, 
which is particularly significant in view of the discussion that 
we have just listened to. It shows that the blame for derail- 
ments does not rest entirely upon the manufacture of steel rails. 

Finally, there has been a great increase in accidents due to de- 
fects and failure of rolling. stock. This increase has been pretty 
uniform during good times and bad, and seems to indicate that 
there is something radically wrong with either the construction 
or the method of handling equipment. Of course the great in- 
crease in this sort of breakdowns, in very recent years, has been 
in part due to the use of old cars because of a general shortage 
of equipment, but this cannot explain a steady tendency covering 
a period of thirty-five years. Here is a weak place in the rail- 


road machine which the railroads are themselves responsible for. 
Many roads make their own cars, and in some cases their own 
locomotives. When they do not, they usually furnish plans and 
specifications for their construction. Moreover, they are in all 
cases responsible for the inspection and repairs of equipment in 
use. It is probable that part of the difficulty lies in a lack of co- 
operation between the mechanical and operating departments. 
This state of affairs has resulted from a feverish struggle for 
results in the way of large train-loads, which necessitates larger 
trains and more freight per car, both of which are very destruc- 
tive to equipment, particularly to old cars. The average train- 
load on the railroads of the United States rose from 198.81 tons 
in 1896 to 344.39 tons in 1906, or an increase of 73 per cent. in 
ten years. 





THE INSIDE LINING OF STEEL PASSENGER CARS 





The first steel coach was built for the Pennsylvania Railroad 
with all-steel framing and outside sheathing. The lining through- 
out, including doors and partitions, also the outside roof, was 
made of artificial board. It was found that this board did not 
stand the wear and tear of service as well as desired, for which: 
reason the next coaches were equipped with steel lining and a 
steel roof; in fact, all the coaches built since that time were lit- 
erally all-steel cars, with the exception of window sash and seat 
arms. We still retain artificial board for headlining, for which 
it is apparently more satisfactory than any other material. The 
steel lining has proven more durable and less costly in repairs. 
On the other hand, as steel is a good conductor of heat, it is cold 
to the touch, even in a warm room, because it rapidly carries away 
the heat of the hand or body. This seems to indicate the neces- 
sity of making the wirdow sills of wood, or other non-conducting 
material, and possibly covering the steel lining below the windew 
sills with a thin coating of non-conducting material. 

One of the principal objections that is found in the use ot 
wood, or artificial board, for inside lining, is that the metal frame 
will expand considerably in very warm weather, or at times when 
the sun’s rays exert a maximum effect on the steel. For an in- 
crease in teimperature of 100 degrees soft steel will expand 1-inch 
in 125 feet, while wood varies very little under change of temper- 
ature. This would indicate that decidedly more trouble would be 
experienced with wood lining than with steel lining, as the latter 
would be used in very thin sheets, and, naturally, would be sutf- 
ciently flexible to adjust itself to conditions of temperature dif- 
fering between inside and outside of car. From the experience 
which we have had, we can, therefore, safely say that steel 1s 
the best material for outside sheathing and inside lining, except 
at such places where its coldness to the touch will be uncomfort- 
able for passengers.—A. IV. Gibbs, Central Railway Club. 

THE ForMAL OPENING OF THE VIRGINIAN Raitway was held 
on April 2, with a celebration at Norfolk, Va. The new rail- 
way, Originally separated into two companies known as the Tide- 
water Ry. and the Deepwater Ry., extends from Deepwater, 
Fayette County, W. Va., on the Kanawha River, to Sewall’s 
Point, at Norfolk. Its length is 446 miles. The line has low 
gradients, for excess of eastbound traffic, and is planned chiefly 
for carrying coal, etc., to the seaboard. H. H. Rogers is presi- 
dent; R. Du Puy is general manager; H. Fernstrom is chief 
engineer, and R. P. C. Sanderson is superintendent of motive 
power of the new line. 





Museum or SAFETY AND SANITATION.—Announcement has just 
been made of the acceptance of the treasurership of the Museum 
of Safety and Sanitation by Frank A. Vanderlip. An executive 
office for the administrative and promotive work of the Museum 
has been opened at the United Engineering Societies’ Building, 
29 West 30th street. Plans are being pushed forward along prac- 
ticable lines to prevent the enormous loss of life and limb to 
American life and labor, through the Museum of Safety and 
Sanitation, where safcty devices for dangerous machines and 
preventable mcthods of combatting dread diseases, may be demon- 
strated. 
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LEATHER BELTING. 


The editorial on the importance of using a high quality of 
leather belting in order to improve its efficiency and reduce the 
cost of maintenance, on page 151 of the April issue, has brought 
forth several inquiries as to just what constitutes a high grade 
of belting and how it is possible to detect the difference between 
it and a lower grade. 

Very few hides are suitable for first-class belting. The cow 
hide is thin, is not uniform in thickness and lacks in firmness of 
texture. The sharp angles of the hip bones tend to form pockets 
which injure it for belting purposes. The excessive and pro- 
longed stretching of the hide, and its subsequent complete re- 
laxation, due to calf bearing, also make it unsuitable for belting 
purposes. The hide of the bull is coarse and hard, with the 
neck full of wrinkles, causing a variation in the thickness and 
run of grain of the leather. The best hides for belting are taken 
from the American steer, raised on the open range and killed in 


the month of October, when about four years of age. During 





ILLUSTRATING DIFFERENCE IN STRETCH BETWEEN CENTRAL AND SIDE 
PORTIONS OF BELTING BUTT. 


the fall of the year the animal is in its best physical condition 
and the hide is almost entirely free from grubs. 

Tanning.—The neck, legs and belly of the hide are unsuitable 
for belting and are trimmed off before tanning. The remaining 
part, known as the belting butt, is about four feet wide by six 
and a half feet long, with that part directly over the backbone 
as the center. The belting butt is first soaked in spring water 
to wash out the dirt and is then treated with lime water, which 
loosens the hair and skin, making it easy to remove them. The 
hide should be tanned with oak bark and by a slow process, 
which requires nine or ten months before the hide is ready for 
the market. Tanning solidifies and preserves the gelatin of the 
skin, converting it into leather. The fibrous portion of the hide 
is protected from the joint action of air and moisture and at 
the same time the tenacity and suppleness are not injured. It 
has been found possible to chemically tan hides in a very much 
shorter time and therefore cheaper than by the oak bark process, 
but such hides are lighter in weight and stretch so that they are 
unfit for belting purposes. The chemically tanned belt may be 
increased in weight and made to look like an oak tanned belt by 
filling in the pores with glucose, sugar of lead or other material, 
but this, -of course, merely improves the appearance of the belt 


and does not increase its strength. A green hide, weighing 70 


to 75 lbs., after being trimmed and tanned by the oak bark 
process weighs only about one-half as much. 

Physical Characteristics of the Belting Butt—The fibers along 
the center line ~f the butt (over the backbone) are stronger and 
more dense than those farther from it: if a butt was cut along 
this line and a belt was made with one edge corresponding to 
this center line it would be more elastic on one side than on the 
other and would not run true on the pulley. As the central por- 
tion of the butt is less elastic and stronger than the remaining 
portion and as by making the center of the belt correspond with 
the center of the butt it can be very evenly balanced, it is the 
practice to cut the larger belts from the center of the butt. The 
shoulder part of the hide is coarse and wrinkled and should be 
removed from the belting butt, leaving only about four feet in 


length available for belting. It is possible to work or iron out 





SHOWING PART OF HIDE SUITABLE FOR BELTING. 


the wrinkles in the shoulder piece, but the texture is not uniform 
and it does not make first-class belting. 

After the shoulder has been removed the butt should be cut 
into three pieces—a center and two side portions. The width of 
the center portion i; cut the exact width of the wide belt into 
which it is to be made. This width is determined by grasping 
the outer edge of the butt near the shoulder and doubling it 
backward; the point where it kinks or forms a fold shows where 
the closely knit portion adjacent to the backbone disappears. If 
this point shows well in toward the backbone an 8 in. center 1s 
taken out; if further removed a wider center is cut. The part 
of the hide between the flanks and the central zone of dense and 
strong fibers which has been removed is quite uniform in strength 
and density. 

Currying.—The parts are then curried, making the hard and 
flexible leather soft and pliable, without affecting its strength and 
vitality. The first operation is to shave off the membrane and 
fleshy particles, after which the leather is washed and scoured 
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by machinery. A pure animal grease should then be worked 
into the leather evenly and thoroughly, while both the leather 
and the grease are cold and the pores in their normal condition. 
While still damp the leather should be placed on the table of a 
machine and under slight pressure the fibers should be rubbed 
from the butt toward the shoulder. Any thick spots in the hide 
must be planed off. 


Stretching.—The hide, still damp, should then be placed in 
clamps and stretched. These clamps must be such that the leather 
will be stretched evenly. To show the greater flexibility of the 
sides over the central portion of the butt and the necessity for 
stretching them separately an illustration is reproduced showing 
the difference in the length of these portions after proper 
stretching, although they were exactly the same length before 
this operation. 


The stretching of the butt is one of the most important feat- 
ures in the manufacture of the belting. It must be stretched 
evenly and to a sufficient extent or it will not run true and will 
stretch excessively when the belt is placed in service. The 





\ 


| 


: 


THAR 


STRETCHER TO SAVE HIP 
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clamps indent and discolor the leather and various methods are 
used to eliminate these marks in order to use the greatest pos- 
sible percentage of the belting butt. This often results in in- 
sufficient stretching, distortion of the grain of the leather, and 
the inclusion of the flabby cheek leather to the right and left of 
the tail, which is spongy and unfit for good belting. The better 
practice would seem to be to use a substantial clamp that would 
grasp the leather firmly all the way across the piece, pulling it 
evenly and holding it rigidly while it dries. Pieces stretched 
in this way are shown in one of the illustrations; it will, of 
course, be necessary to cut off the pieces at the clamp marks. 
A stretcher designed to save the hip “cheek” is also shown. 
Stretching a belt to its limit takes out all of the elasticity; there- 
fore after the hide is removed from the stretchers it is damp- 
ened slightly to draw it up a bit and furnish it with the elas- 
ticity that a belt must have to accommodate itself to various con- 
ditions of strain. 


Finishing the Leather—The next process is to “jack” or roll 








the piece on a special machine, willl out all unevenness, con- 
densing the fibers of the leather and making it flat and pliable. 
The pieces are hung up to dry, after which they are moist- 
ened and piled when the jacking process is again repeated on a 
polishing machine with a different type of roller from that used 
first. 


Cutting the Belt Strips—An approved method of cutting the 
belt strips from the finished pieces, used by one of the largest 
manufacturers, is as follows: The centers, as previously de- 
scribed, are taken out before the hide is curried. All main driv- 
ing belts are made from the centers; the width of the center 
piece is governed by the texture of the hide. The thickness of 
the hide increases as it gets farther away from the backbone and 
the problem in cutting the two side pieces into strips is to have 
each width of belt taken from a fixed location on the hide so 
that the pieces can be matched and will be of uniform thickness. 
It must be understood that strictly first-class belting is taken 
from the section about 4 ft. long, measured from the tail, and 
within 15 in. either side of the backbone. A second quality of 
belting may be taken from the strip 6 in. wide either side of 
this section. The remaining part of the hide is useless for good 
belting. 


Of the 26 or more square feet in the hide, as it is received 
from the tannery, only 14 sq. ft. are thus suitable for good belt- 
ing—the remaining part must be sold at a small cost to be used 
for other purposes. By using part of it for belting, making the 
strips longer than four feet, the manufacturer can afford to sell 
his belt at a lower price, but it will not prove as satisfactory to 
the buyer and will be more expensive in the end. 


The narrower strips are taken from either side of the center, 
as shown on the diagram, the width of the piece depending on 
the width of the center which was removed and whether the in- 
crease in the thickness of the hide is gradual or precipitate. The 
pieces are sorted, matched, lapped and cemented into continuous 
strips and then finished. 

How to Distinguish Between Good and Poor Belting.—The 
most important problem which confronts the purchaser is to 
know just how to distinguish between high and low grade belt- 
ing. In the first place he should buy belting on a rigid specifica- 
tion, and, what is more important, he must then see that the 
specification is lived up to. 


Fortunately nature has provided a means by which it is pos- 
sible to check closely the quality of the leather and the approxi- 
mate location from which it is taken from the butt. By bend- 
ing a piece of belt the nature of the pit or kink will indicate 
the approximate location taken. Therefore 
if the large user of belting has a belting butt with strips cut, as 
shown in the diagram, he can check the belting purchased with it. 


from which it is 


Belting which is “loaded” or not properly prepared can be de- 
tected by making a physical test of its strength and elongation. 
For obvious reasons test pieces should be taken from parts of 
the coil other than the ends. 


Finally, every large user of belting should keep a service 
record of every belt in his shop. This may very readily be done, 
when proper provisions are made for belt maintenance, at little 
or no expense. 


SMOKELESS ComBusTiIon.—A bulletin on the “Smokeless Com- 
bustion of Coal in Boiler Plants,’ with a chapter on central heat- 
ing plants, will soon be issued by the Technology Branch of the 
United States Geological Survey. This will give in detail a 
study of the conditions found in industrial establishments in 
thirteen of the largesc cities in the eastern and middle western 
States, between 400 and 500 plants having been inspected. The 
bulletin not only shows that bituminous coal, high in volatile 
matter, can be burned without smoke, but also that large plants 
carrying loads that fluctuate widely, where boilers must be put 
into service quickly and fires forced to the capacity of their units, 
can be operated without producing smoke that is objectionable. 
Proper equipment, efficient labor and intelligent supervision are 
the necessary factors. 
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FIG, I.—VARIATION IN PRESSURE ON END OF DRILL DUE TO CHANGE OF 
FEED. 14 INCH DRILL IN BESSEMER MACHINE STEEL, 
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FIG. 3.—HORSE-POWER CONSUMED WITH CONSTANT FEED AND VARYING 
SPEEDS. 114 INCH DRILL IN 0.40 CARBON HAMMERED 
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FIG. 2.—PRESSURE ON END OF DRILL DUE TO CHANGE IN SPEED FOR 
DIFFERENT FEEDS. 114 INCH DRILL IN BESSEMER MACHINE STEEI. 
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FIG, 4.—EFFECT OF VARYING THE FEED. 1% INCH DRILL ON 0.40 
CARBON HAMMERED OPEN HEARTH STEEL. 
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SPEEDS. FIG. 6.—PRESSURE ON DRILL POINT DUE TO VARYING FEED. 
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SOME DATA ON HIGH SPEED DRILLING. 





Geo. E. HALLENBECK.* 


The accompanying diagrams show the results of tests made 
with high speed drills on a Baker Brothers high speed drilling 
machine. They represent part of the experiments which have 
been made with a view to securing the most efficient design of 
machine for driving medium size drills, 7. e., drills from %4 to 
2 in. 

Some of the drilling which has been done‘is little short of 
marvelous; 1% in. holes have been drilled through 4% in. blocks 
of cast iron at the rate of 834 seconds per hole, or a vertical feed 
of 29 in. per minute. Several holes were drilled at this speed 
without necessitating the regrinding of the drill. Holes 15/16 
in. in diameter were drilled through 3% in. machine steel plate 
at the rate of 3% seconds each. When we stop to consider that 
the average punch press when punching a 15/16 in. hole in % in. 
material will make about 20 to 30 strokes a minute, or in other 
words, will take two to three seconds to punch the 15/16 in. hole, 
which was drilled in 3% seconds, the really remarkable per- 
formance stands out more clearly, especially when it is under- 
stood that a number of holes were drilled at this rate without 
resharpening the drill. The holes were drilled without lubricant 
of any kind. 

Among other things, it was desirable to know just what the 
vertical thrust on the spindle was in order to properly design 
the thrust bearing and feeding mechanism, experience having 
demonstrates! that the load on the feeding mechanism was far 
greater than it was ordinarily thought to be. The result of 
some of these tests, made with a 14 in. drill, are shown in Fig. 
1. The variation of the pressure on the end of the drill is shown 
in relation to a gradually increasing rate of feed. Several tests 
are shown at speeds varying from 80 to 450 r.p.m. It will be 
appreciated that the conditions under which these tests were 
made were such that nothing more than general conclusions can 
be drawn from them. The effect of increasing the feed is to in- 
crease the pressure on the drill point in a straight line ratio, al- 
though the tests made at 80 r. p.m. would indicate that there was 
a tendency toward a more rapid increase of pressure as the fee: 
was increased beyond a certain point. So far as it was possible 
to observe, there was no great variation in the vertical thrust 


with the increasing depth of hole after the first 4% in. had been 
drilled. 1 | 


A series of tests is shown in Fig. 2, with constant feeds and 
varying speeds. These curves, together with those in Fig. 5, are 
perhaps the most interesting of the series from the fact that they 
show a peculiar decrease in pressure by increasing the speed 
peyond a certain critical point with the feed constant. All the 
tests show practically the same results in regard to this decrease. 
It will be noted that while it was impossible to drill with a feed 
of .o13 in. at 225 r.p.m. it was easily drilled at that and even 
at .o15 and .o17 in.-feed per revolution, at 320 r.p.m. It was 
attempted to show the relation of pressure to the feed in inches 
per revolution in Fig. 6, but the data was not sufficient to render 
the diagram satisfactory. 

The horse-power consumed and its variation with the variation 
in speed is shown in Fig. 3. It will be seen that with the fine 
feeds, i. ¢e., feeds of under .oro in. per revolution, the amount 
of power required increases at a much less rapid rate, as the 
speed is increased, than with a feed of .020 in. per revolution. 
The ampere readings shown on the diagram represent the total 
electrical imput into the motor, no deduction having been made 
for either the losses in the motor or in the machine itself. Tests 
were made of both the motor and machine showing them to be 
very efficient. 

The variation in power required with constant speeds and 
varying feeds is shown in Fig. 4.. The increase in power con- 
sumption is apparently directly proportional to the increase in 
feed. 


The remarkable increase in production which may be secured 


* Superintendent, Baker Bros., Toledo, Ohio. 








by increasing the speed is clearly shown by Fig. 5. The curves 
are plotted showing the maximum feed at which the stock was 
successfully drilled without destroying the drill. With the next 
higher feed the drill would be destroyed. In order to secure as 
nearly uniform conditions as possible all of one series of tests 
were run with the same drill, it being resharpened when neces- 
sary. The curve shows quite conclusively that the drill, with 
the 40 carbon steel, gave a greater production without failing at 
200 r.p.m. than it did at 250 r.p.m., also that it gave a much 
greater production with the speed still further increased to 440 
r.p.m. This may be an index to the solution of the much mooted 
question of whether a slow speed and heavy feed, or a high speed 
and fine feéd are preferable. It would seem that the adherents 
of each of the above sides of the question would get into trouble 
as they began to gradually increase or decrease their speed. 

















HIGH DUTY DRILL UPON WHICH TESTS WERE MADE. 


These tests, although representing many hundreds of drilled 
holes, are by no means conclusive, having been altogether too 
few in number to establish permanently the conclusions to which 
a study of the diagrams would naturally lead; yet they seem to 
point quite strongly to the conclusion that the best results will 
be obtained at comparatively high speeds and moderate feeds. 
It was this fact, oft recurring, that led to making the series of 
tests, the results of which are shown in Fig. 5, for the purpose 
of demonstrating whether such was actually the case or whether 
the apparent increase was due to other causes. 

Most of the drilling on these tests was done with a 1%4-in. 
drill and it required resharpening only a few times. The ma- 
chine on which these tests were made was driven by a 4 to I 
variable speed motor and has a range of spindle speed from 
70 to 700 r.p.m. By providing suitable gearing a wide range of 
feeds between .006 and .032 per revolution may be secured. The 
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machine was provided with roller bearings; outside of this fea- 
ture it was the regular high speed drill as now built by Baker 
Brothers. 


GRINDING CAR WHEELS. 





The Pennsylvania Railroad has two machines at Altoona for 
grinding the treads of mounted cast iron car wheels true. All ot 
the new cast iron wheels that are placed under passenger equip- 
ment are thus ground ana also all freight car wheels which 
are removed and have slid, flat spots not greater than 2% in. in 
length. If a wheel is even slightly out of round, or is not bored 
exactly central, the effect upon the easy riding of a passenger 
car is very noticeable. The machine upon which the grinding is 
done is of very substantial construction and so designed that the 
wheels may be ground practically perfectly true, removing the 
irregularities mentioned above, and also the slight ridges or pro- 
jections on the tread caused by the contracting chill. 

On both passenger and freight equipment the engineer usually 
handles his air so as to put as much braking pressure upon the 
wheels as is possible without having them catch and slide. Any 
irregularity in the roundness of the wheel is liable under these 
conditions to stop the wheel revolving and cause it to slip, wearing 
a flat spot. Thousands of cast iron wheels 


of the arbor, and both are ground simultaneously. The machine 
weighs about 31,000 lbs. 





DRAFT IN STEAM BOILER PRACTICE. 





A preliminary bulletin on “The Significance of Drafts in 
Steam-Boiler Practice” is soon to be issued by the Technologic 
Branch of the United States Geological Survey. ‘The authors 
of the bulletin, Walter T. Ray and Henry Kreisinger, in carrying 
out the particular work assigned to them in the general plan for 
the conservation of the fuel resources of the country have this to 
say in their bulletin: ; 

“The experiments so far made seem to indicate that it is possi- 
ble to double or treble the capacity of a plant without making 
any radical changes in the furnaces and boilers. These in- 
creases require about double and treble the quantities of air to 
be put through the fuel beds and boilers. It also seems probable 
that rebaffling the boilers will often permit the capacity to be 
doubled or trebled, while still getting more steam than formerly 
per pound of coal for uses outside the boiler room. 


“These experiments were undertaken with the object of clari- 
fying ideas concerning the passage of air through fuel beds and 
boilers. Measured weights of air were passed through two beds 





with flat spots are scrapped every month on 
the railroads in this country, which at small 
expense for grinding could be saved to the 
railroads. The difference between the first 
cost of a new wheel and the scrap value of 
an old one, including the cost of removing 
the wheel from the axle and mounting an- 
other one in its place, as compared with the 
cost of grinding out the flat spot amounts to 
several dollars per wheel. Steel wheels, having 
slid flat spots are also ground on this machine, 
when they do not exceed 11% in. in length. 





The car wheel grinder in the truck shop of 
the Altoona car shops grinds out flat spots on 
old wheels and trues up new cast iron wheels 
for use in passenger service. The grinding 
machine at the eastbound repair tracks is in 
continual use for grinding out flat spots on 
freight car wheels. Three more of these 
machines are in use at other points on the 
Pennsylvania Railroad. 

These machines are made by the Norton 
Grinding Company, Worcester, Mass., and 
were described in detail in the October, 1906, 
issue, page 403. They will grind car wheels 
up to 44 in. in diameter and are arranged with 
water pumps and tanks to supply 80 gallons 
of water per minute, 40 gallons on each wheel. 
The wheels are ground perfectly true while 

















revolving cn their own journals, the error 
from accuracy not exceeding .002 in. or 
.003 in. 

The operation of that part of the grinding wheel slide that 
travels parallel with the face of the car wheel is automatic. There 
is an arrangement to prevent the operator from stopping the 
slide in the wrong position as related to the flange on the car 
wheel. By means of a small handle the traverse of the grinding 
wheel across the tread of the whcel may be stopped. There is 
one of these handles either side of the center for either slide. 
There is also an arrangement by which the revolution of the car 
wheel can be stopped accurately in the correct position for re- 
moving it from the worm wheel or drive bearing. The uprights 
for carrying the car axles while grinding are adjustable for 
either car wheels or engine truck wheels. The machine may be 
built to grind wheels that have heen bored but have not been 
mounted on the axles. For this purpose, it is supplied with an 
expanding arbor; two wheels are mounted, one on either end 


MACHINE FOR GRINDING CAR WHEELS, FENNSYLVANIA RAILROAD AT ALTOONA, 


of lead shot, in series, one of which remained always the same 
and represented a boiler; the other being varied as to size of 
shot and depth of bed, and representing a fuel bed. Careful ob- 
servations were made of the weight of air passing through the 
beds per minute. All data were plotted in many charts, so as to 
permit the study of them from several points of view. A number 
of laws were deduced bearing on the relative amounts of power 
required to force air through fuel beds*of various thicknesses, 
composed of various sizes of coal, and through boilers of various 
lengths and areas of gas passages. 

“An important part of the discussion relates to an increase in 
the capacity of boilers by increasing the amounts of power which 
must be applied to pressure and exhausting fans in order to force 
several times as much air through the fuel beds and boilers. 

“It may be possible, as a result of these investigations, to raise 
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the rate of working the boiler heating surface to three or even 
four times its present value. Such an increase would undoubtedly 
mean new designs of grates, stokers, furnaces and boilers, espe- 
cially fitted for high rates of working. Fan equipments designed 
to supply three or four times as much air under several times 
the pressure would be provided with more efficient engines, which 
is an additonal factor favoring high-capacity working. 


THE RAILWAY CLUBS. 





Canadian Ruilway Club (Montreal).—The annual meeting and 
the election of officers will take place at the Windsor Hotel on 
Tuesday evening, May fourth. 

The paper on “Snow Fighting,” presented by A. W. Wheatley 
at the April meeting, was largely given over to a consideration 
of the equipment required in sections of the country where the 
conditions are the most severe. The rotary snow plow was fully 
described and also the way in which it should be operated to give 
the best results. Other types of equipment, including the Russell, 
or wedge plow, and flangers, were discussed for less severe con- 
ditions. 

Secretary, James Powcll, P. O. Box 7, St. Lambert, near 
Montreal. 





Central Railway Club (Buffalo).—Frank Tuma, master me- 
chanic of the Erie Railroad at Buffalo, will present a paper on 
“Practical Instructions on Bituminous Fuel Economy” at the May 
meeting, Friday the fourteenth. 

Secretary, Harry D. Vought, 95 Liberty street, New York City. 





Iowa Railway Club (Des Moines).—Next meeting Friday, 
May fourteenth. 
Secretary, W. B. Harrison, Union Station, Des Moines, Iowa. 





New England Railroad Club (Boston).—Next meeting, Tues- 
day, May eleventh, at Hotel Somerset. Charles J. Glidden will 
give an illustrated talk on “The World and Its People as Seen 
from a Motor Car.” This is “Ladies’ Night”—reception at 6:30 
and dinner at 7 P. M. 

Secretary, George H. Frazier, 10 Oliver street, Boston, Mass. 





New York Railroad Club.—Julius Kruttschnitt, director of 
maintenance and operation of the Harriman Lines will present a 
paper on “The Organization and Operation of the Union and 
Southern Pacific Systems” at the next meeting, Friday, May 
twenty-first. 


Secretary, Harry D. Vought, 95 Liberty street, New York City. 





Northern Railway Club (Duluth, Minn.) —‘The Consumption 
of Fuel and Oil by the Locomotive” is the subject of the paper 
to be presented by Frank Burke, traveling engineer of the D. M. 
& N. Ry., Proctor, Minn., at the next meeting, Saturday, May 
twenty-ninth. 


Secretary, C. L. Kennedy, 401 West Superior street, Duluth, 
Minn. 





Railway Club of Pittsburgh.—L. H. Turner, superintendent mo- 
tive power of the P. & L.E.R.R., will read a paper on “Practical 
Education for Railroad Service” at the next meeting, Friday, May 
twenty-eighth. 

Secretary, C. W. Alleman, P. & L. E. R. R., Pittsburgh, Pa. 





Richmond Railroad Club—Next meeting Monday, May tenth. 
Secretary, F. O. Robinson, &th and Main streets, Richmond, Va. 





St. Louis Railway Club.—Next meeting Friday, May four- 
teenth. 


Secretary, B. W. Frauenthal, Union Station, St. Louis, Mo. 


Southern and Southwestern Railway Club—Next meeting in 
August. Secretary, A. J. Merrill, Prudential Bldg., Atlanta, Ga. 





Western Canada Railway Club (Winnipeg)—Next meeting 
Monday, May tenth. A paper on “Reciprocal Demurrage” was 
read by H. R. Patriarche at the April meeting. The discussion 
of this will be continued at the May meeting. 

Secretary, W. H. Rosevear, P. O. Box 1707, Winnipeg, Man. 





Western Railway Club (Chicago).—The annual meeting and 
the election of officers will be held Tuesday, May eighteenth. It 
will be followed by a vaudeville entertainment and smoker. 

Secretary, Jos. W. Taylor, 390 Old Colony Bidg., Chicago, III. 


FORCING PRESS. 





A new hydraulic forcing press has just been placed on the 
market by the Watson-Stiliman Company, of New York City. 
A crane bracket and beam extend from one end and enable the 
operator to swing a heavy piece of work onto the bracket shelves 
extending out from each side of the bottom platen. These 
shelves, 30 in. long by 12 in. wide, are detachable and can be 
lifted off for jobs where they will’ be in the way. They are 
sufficiently strong to support any work that will go into the 
machine and will be appreciated by those who have had to push 
castings or parts into place on the ordinary small platen. 

The motor, mounted on top of the press, drives the pump shaft 
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A NEw FORCING PRESS. 


through single reduction gearing. A hand or belt drive may be 
furnished, if desired, instead of the motor. On the other end 
of the pump shaft are two eccentrics each driving one of the 
pistons of a 34 by 2 in. twin pump, for which the pedestal legs 
act as reservoirs. 

The operating valve is of the single screw stem type, and con- 
nected to release the pressure from the work when opened, and 
start the ram down when closed. It will not retain the pressure 
unless the motor is stopped or the liquid driven through the 
safety valve. Other types of valves may be ‘substituted to meet 
special conditions. A gauge is furnished to read in tons or 
pounds per square inch, as desired. The press is built in two 
sizes for 50 or 100 tons pressure. 
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SENSITIVE RADIAL DRILL. 





What is believed to be the first sensitive radial drill made in 
this country is shown in the accompanying illustration. A con- 
siderable amount of small drilling can be handled more econom- 
ically on a tool of this type, where the high speeds are obtained 
without the use of gearing than on the heavier and more ex- 
pensive radial drills. This drill is especially adapted for drills 
up to % in. in diameter. To give some idea of its capacity it 
may be said that a machine of this type, with a 2 ft. arm, drilled 
a % in. hole in cast iron, with a feed of .028 in. per revolution 
or at the rate of 10% in. a minute, using 3% h.p. The head 
that carries the spindle is adjustable, in and out, on the swing- 
ing arm; the work is supported on the stationary table. All the 














SENSITIVE RADIAL DRILL. 


levers controlling the operation are located conveniently for the 
operator. 

The arm is of a parabolic beam and tube section, to give it the 
proper resistance to the bending and torsional strains. The lower 
edge of the arm is parallel with the surface of the table. It 
swings easily on the column and may be securely clamped in any 
position by the Binder lever. The arm does not move vertically, 
as provision is made on the head for variable heights of work. 
The head is moved along the arm by a hand wheel through an 
angular rack and spiral pinion and may be clamped at any point 
on the arm by the lever shown at the right of the head. The 
head consists of the main saddle which slides upon the arm and 
carries an auxiliary sliding head upon a vertical dovetail, thus 
allowing a vertical movement to the head and doing away with 
the necessity of elevating or lowering the arm. The vertical 
slide may be locked by the lever shown at the left of the head. 

The double loose pulley at the top of the column is driven from 
the cone and in turn drives the spindle by a flying belt arrange- 
ment, giving a constant tension at all positions of the arm. This 
tension is adjustable by shifting the position of the idler at the 
extreme right of the arm. All of the driving and idler pulleys 


are equipped with specially designed ball bearings. They are 
dust proof and form a retainer for the lubricant, which needs to 
be renewed only at long intervals. The spindle has six changes 
of speed, ranging from 300 to 900 revolutions per minute, and is 
provided with a ball thrust bearing. It is fed by a long hand 
lever on a ratchet wheel, the latch handle being self-releasing 
when in the uppermost position. A convenient star wheel sup- 
plies a quick return movement to the spindle. 

The. table is 35 in. above the floor, a convenient height for the 
average operator.. The top and front sides are fitted with T 
slides, planed from the solid. The column is of tubular section, 
internally ribbed, and extends through the arm into the cap at the 
top of the drill. This machine with the 2-ft. arm drills to the 
center of a circle 49 in. outside of the column; the minimum 
distance from the spindle center to the column is 6% in., and 
the maximum distance from the spindle to the table is 19 in. 
These machines are also made with 3-ft. arms and can be 
equipped with a tapping attachment if desired. They are manu- 
factured by The American Tool Works Company, of Cincinnati. 


FORGING AT THE ALTOONA CAR SHOPS. 


PENNSYLVANIA RAILROAD. 

G. M. Steward, foreman of the Altoona car shops smith shop 
of the Pennsylvania Railroad, in making a report on tools and 
formers before the last convention of the Railroad Master Black- 
smiths’ Association, described several dies and formers used at 
that shop. Unfortunately the association, in publishing its’ pro- 
ceedings, was not in a position to reproduce all of the illustra- 
tions, thus detracting somewhat from the value of the paper. 
The following extracts from the report are accompanied by the 
necessary illustrations. 

A former for bending running-boatd brackets for box and 
refrigerator cars is shown in Fig. 1. These brackets are made 
from % x 14-inch material, cut 22% inches long. With wings 
A and B of the former standing open, a piece of material is 
placed in position and each motion of the machine forms a com- 
plete bracket. 

Fig. 2 shows a former for bending brake-shaft brackets for 
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FIG. 2.—FORMER FOR BENDING 
BRAKE-SHAFT BRACKETS. 


FIG. I.—FORMER FOR RUNNING- 


BOARD BRACKET. 


box cars; these brackets are made from 3% x 1%4-inch material, 
cut 1414 inches long; the piece is placed in position, wings A 
and B of the former standing open; the process is the same as 
described in connection with Fig. 1. These formers may be used 
on either a bulldozer, air press, forging machine, bolt machine or 
steam hammer. 

Fig. 3 shows dies designed for the forming of the upper tank 
supports for the new steel dining cars. The application of one 
of these supports to the car is shown in Fig. 4. These supports 
are made from sheet steel 3/16 x 1434 x 57 inches. This die can 
be adjusted to either bulldozer, hydraulic press or steam hammer. 

Fig. 5 is a die for bending brake-beam safety hangers for 
6-wheel passenger car trucks. 

A wing die for bending Westinghouse friction draft gear yokes 
is shown in Fig. 6. These yokes are made from 134 x 5-inch 
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FIG. 7.—WING DIES FOR COMPLETING BRAKE HANGER GUIDES. 














FIG. 5.—DIES FOR BENDING BRAKE-BEAM SAFETY HANGERS. 7 


material, cut 78 inches long. Both ends are upset in a forging 
machine, after which it is heated in center, placed in the die and 
one revolution of the machine forms the yoke and punches the 
center hole in the end. 

Fig. 7 is a wing die for completing brake-hanger bearings for 
freight-car trucks, as shown in Fig. 8. These are made from 
1% x 3%-inch material, cut 42% inches long; they are first bent 
to shape except for the turning of the eyes. They are then taken 
to a punching machine where all holes are punched, then re- 
heated and placed in this die, which straightens them and turns 
the eyes complete in one operation. 





FIG. 4.—APPLICATION OF UPPER TANK SUPPORT IN DINING CAR. 


























FIG. 6.—DIES FOR FORMING DRAWBAR YOKES. 


The dies are stored on a platform, just outside the shop, which 
is served by an overhead trolley system. There are over 2,000 
of these dies, some of them weighing as much as three tons each. 





EXTENSION OF THE Hupson TuNNeEL System in New York 
City has been approved by the Public Service Commission. The 
northern terminus of the system as hitherto planned was at 
Sixth avenue and 33d street, but now it is to be extended from 
this point north under Sixth avenue to 4oth street and diagonally 
to 42d street and Fifth avenue and then east to a station near 
Lexington avenue, alongside the Grand Central Station. 





CoMMERCIAL RATING or GAs ENncine.—The Internal Combus- 
tion Engineers’ Association, H. R. Linn, president, 61 Ward 
street, Chicago, is endeavoring to settle the question of a uni- 
form commercial rating for internal combustion engines, which 
will permit a fair comparison being made between gas engines 
of various sizes. 
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FIG. 8.—BRAKE HANGER BEARING. 





212 AMERICAN 








ENGINEER AND RAILROAD JOURNAL. 





WORM-DRIVEN VERTICAL MILLING 
- MACHINE. 





The vertical milling machine illustrated 
herewith is of heavy construction with a pow- 
erful drive, the spindle being driven by a steep 
lead bronze worm-wheel and a hardened steel 
worm, both of which are enclosed and ar- 
ranged for continual lubrication. The levers 
controlling the operation are placed near to 
gether and convenient to the operator. Power 
is transmited from a 15 h.p., 2 to 1 General 
Electric motor through the rawhide pinion 
and the intermediate shaft, on which are 
mounted two spur gears which engage with 
the clutch gears on the shaft at the operating 
side of the machine. The milling spindle has 
a range of speed of from 17.22 to 34.44 r. p. m. 
in the low gear and 48.18 to 80.37 in the high 
gear. 

The spindle is 5 in. in diameter and revolves 
in a straight brass-bushed capped bearing 22 
in. in length. It is mounted in a saddle hav 
ing square lock bearings on the upright, side 
adjustment being made by means of brass 
taper shoes. The saddle is counter-weighted 
and has fast and slow vertical adjustment by 
hand through a distance of 21% in., the mini- 
mum distance between the bottom of the spin- 
dle and the top of the circular work table be- 
ing % in. Work 20 in. high may be placed 
under the end of the vertical spindle. The 
distance from the center of the spindle to the 
front of the frame is 33 in.; the length of 
both the in and out feed and the cross feed 
is 33 in. The front of the frame has a fin- 




















OPERATING SIDE OF VERTICAL MILLING MACHINE, 
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REAR SIDE OF WORM-DRIVEN VERTICAL, 


MILLING MACHINE SHOWING 


APPLICATION OF MOTOR DRIVE, 


ished surface for convenience in setting the 
work and also to support a bearing for the 
lower end of the spindle, as shown in one of 
the photographs. 

There are nine changes of feed; a fast tra- 
verse is provided for all movements. The 
power which drives the feed and the fast 
traverse is transmitted from the pulley at the 
end of the intermediate driving shaft to the 
pulley at the right of the feed box. The di- 
rection of the feed is reversed by tumbler 
gears. The motion for the fast traverse is ob- 
tained by engaging a friction clutch. With the 
high speed gears in mesh across and in and 
out feeds are obtained from .0052 to .0526 in. 
per revolution of the spindle. With the low 
speed gears in mesh feeds from .oI21 to .1274 
in. per revolution of the spindle are obtained; 
the corresponding circular feeds on a Io in. 
circle are from .0063 to .0706 and from .o148 
to .1649. 

The circular table is 42 in. in diameter over 
the T slots and is surrounded by a reservoir 
for lubricant, having an over-all diameter of 
4814 in. The table has a central bush bearing 
in the saddle 8 in. in diameter and has 
an over-all surface bearing 37 in. in diameter ; 
it is held securely against the bottom bearing 
by corner clamps. The worm wheel by which 
the table is rotated is of bronze. The cross- 
slide adjustments are obtained with taper 
brass shoes. The cross saddle has square lock 
bearings on the frame, adjustment being made 
by brass taper shoes. The surplus lubricant 
is conveyed from the top of the table through 
the saddle and cross-slides to the frame and 
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is returned to the storage tank, shown at the rear of the ma- 
chine. It is circulated by a No. 3 Brown & Sharpe pump. The 
cutters are screwed on the spindle or fitted to a No. 5 Morse 
taper; it is intended that these cutters should be driven by a 
broad face key. The work table has a No. 4 Newton taper to 
accommodate mandrels for the location of the work. The ma- 
chine occupies a floor space of about 4 x 10 ft. and is made by 
the Newton Machine Tool Works of Philadelphia. 


VERTICAL CAR BORING MACHINES. 





In describing the Hamilton five-spindle vertical car boring ma- 
chine, with three vertical and two radial spindles, on page 167 
of the April issue, an error was made in using as an illustration 
a machine having four vertical spindles. The five-spindle ma- 
chine is illustrated herewith; the spindles have 20 in. stroke and 
a transverse adjustment of 22 in. 

The four-spindle machine, the illustration of which is repro- 
duced, was also designed for use in railroad and car shops. It 
carries four spindles in heavy housings mounted in dovetail slides 
on top of the heavy column frame. The housings have a trans- 
verse adjustment of 22 in. by means of self-clamping and quick- 
moving hand levers. Each housing is provided with its own 
driving pulley, driven from a countershaft mounted on the floor 
at the rear of the machine. This allows for the stopping of the 
spindles not in use by simply throwing the belt from the pulley. 
The spindles have 20 in. stroke. 


They are brought down sepa 





HAMILTON FOUR-SPINDLE VERTICAL CAR BORING MACHINE, 
rately to do the boring by hand and are returned to their po- 
sition above the work by counterbalanced levers. 
are furnished to gauge the depth of hole. 

The driving power is* transmitted to the spindles by means of 
miter gearing placed between two bearings on the housings and 
covered by caps, preventing the dust and dirt from lodging in 
them. The miter gears are provided with long sleeves running 
through the lower box allowing the spindles to slide freely and 
without wear in the boxes. The table is 10 ft. long, clamps 22 
in. wide by 16 in. thick, and is provided with all conveniences 
for handling heavy or light material easily. The top is provided 


with rolls upon which the timbers rest. The centet and two end 


Stop collars 


rolls are geared together by chain and can be driven by either 
power or hand feed. A large hand wheel is placed on the center 
roll for hand adjustment. 


A center clamp is also provided to 
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hold material against the fence and to prevent the bits from 
raising it from the table. 

The feetl mechanism for the table consists of reversible fric- 
tion pulleys controlled from the front by a convenient hand 
lever. The power feed is generally used for moving long dis- 
tances while the hand wheel feed is for accurate setting and 
short distances. This machine weighs 6,500 lbs., requires Io 
horse-power for driving and occupies a floor space of 6 by Io ft. 
It is manufactured by The Bentel & Margedant Company, Ham- 
ilton, Ohio. 


THE RAILROADS AND THE Pustiic.—The railroads want to give 
the people the best possible service, for it is only by doing this 
that they can obtain an increase of traffic.. Do not understand 
me as saying that the blame for this ill-feeling towards railroads 
should be placed entirely upon the people. The railroads them- 
selves are responsible for a share of it, but I believe that the 
public and railroads are getting closer together. The problems 
which brought about the distrustful feeling are being solved, and 
the railroads are trying to do their full part by the public, upon 
whom they must depend for business and even existence itself. 
The laws upon the statute books in Texas which have worked 
undue hardships upon railroads should be wiped off and a new 
start made. I do not mean by this that I am opposed to the reg 
ulation of railroads by laws. I favor their regulation—E. H. 
Harriman. 





HAMILTON VERTICAL AND RADIAL CAR BORING MACHINE, 

ILLUSTRATED LECTURE ON SAFETY AND SANITATION.—The execu- 
tive committee of the Museum of Safety and Sanitation, 29 West 
30th street, New York, has detailed Dr. William H. Tollman for 
field work and he will start May 1 on a lecture tour. Railway 
and other clubs, enginecring societies, etc., can avail themselves 
of this illustrated exposition of devices and methods for reduc- 
ing damage suits and preserving efficiency, for the cost of the 
lantern operator ($10.00) if not too far removed from the itin- 
erary. 


Tue Passinc oF THE V-THREAD.—The tap and die makers 
have adopted the United States standard thread as the only 
standard and relegated the V-thread to the list of “specials,” to 
be had only on order and at an advance in price. 
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HEAVY PLAIN MILLING MACHINE, 





The plain milling machine illustrated herewith is manufactured 
by the Brown & Sharpe Manufacturing Company, Providence, 
R.-IL., and is designed for a heavy class of work. It has a longi- 
tudinal feed of 50 in., a transverse feed of 12 in. and a vertical 
feed of 21 in. 

It is driven by a constant speed belt drive, thus eliminating 
the usual cone pulley; a constant speed 
motor drive may readily be applied at 
any time. The arrangement of the 
driving mechanism is shown on one 
of the drawings. The constant speed 
pulley A is driven by a 7-in. belt. The 
long pinion C is keyed to the shaft B. 
Either one of the four gears F may 
be driven by C through an intermedi- 
ate gear, not shown, which is shifted 
longitudinally by two knobs on the 
front side of the column. The handle 
above these knobs rotates the pinion J 
which meshes with the circular rack 
teeth cut in the hub of the double gear 
H. Either the 31 or the 47-tooth end 
of H may thus be engaged with the 
corresponding gear FF. The eight 
spindle speeds which it is thus possible 
to obtain are further increased by the 
back gears. The lever that controls 
the back gears, automatically operates 
the locking pins that engage the spin- 
dle sleeve. 

Finished bosses are provided on the 
frame of the machine so that a motor 
may be applied at any time. The chain 
sprocket which usually replaces the 
pulley A when a motor drive is used is 
connected to the shaft B by a friction clutch so that the machine 
may be started and stopped without stopping the motor. This 
may also be done with the belt drive where it is desired to con- 
nect the driving pulley direct to the line shaft. Where a vari- 
able speed motor drive is used the driving gear mechanism may 


be made much simpler. The spindle is rigidly sup- 
ported both by the upper part of the frame which 
is entirely enclosed and by the knee slide. This 
extended knee slide makes it possible to clamp any 
of the regular attachments directly to the face of 
the column in such a way that they become practi- 
cally a part of the machine. 

The spindle is of large proportions and the boxes 
are provided with means of compensation for wear. 
The front box extends beyond the face of the col- 
umn, acting as a centering guide for the attachments. 

The table has a working surface of 68 by 21 in. 
It is deep and heavy and has a quick return and a 
slow speed longitudinal feed. The handwheels for 
the three adjustments can be operated together with- 
out interference. They are provided with throw-out 
clutches to disengage them after the adjustment is 
made and have dials graduated to read to thou- 
sandths of an inch. 

Sixteen changes of feed are obtained by a quick 
change-gear mechanism. The drive is by spur gears 
entirely, connected with the constant speed shaft of 
the driving pulley. An automatic tripping mech- 
anism is supplied for all three feeds. When desired, 
the machine may be simplified by having only the 
longitudinal feed automatic. Suitable oil pans and 
channels are provided. When an oil pump is fur- 
nished, provision is made to carry the oil into the 
saddle and then to the tank, thus doing away with 
the long piping necessary to follow the movement 
of the table. 

The machine weighs about 11,340 pounds. It may be furnished 
with a vertical attachment, as shown in one of the illustrations, 


which will carry any cut within the capacity of the main driving 
belt. 








AN INTERNATIONAL EXHIBITION oF Rattways and Land Trans- 
port is to be held by the Argentine Republic, at Buenos Aires, 


SPACES 16 Py 





VERTICAL SECTION THROUGH SPINDLE AND DRIVING GEARS OF MILLING MACHINES. 


from May to November, 1910, in commemoration of the one-. 
hundredth anniversary of the independence of the nation. The 
board of direction, of which the president is Mr. Albert Schneide- 
wind, C.E., general director of Argentine Railroads, is now 
sending out to interested parties the rules and regulations of 
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the exposition and a schedule of the various industries and ap- 
pliances which are to be exhibited. These include all manner of 
railways and tramways, automobiles, cycles, post-office and tele- 
graph appliances, telephones, beasts of burden and vehicles, roads 
and highway military transportation, municipal street cleaning 





VERTICAL 


ATTACH MENT FOR MILLING MACHINE, 


and fire fighting wagons, hygiene and safety devices. In view of 
the wonderful progress that the southern republics have recently 
made and are still making, this would seem to be a field for ex- 
hibits for some of the railway equipment houses of the United 
States. 





BOOKS. 





Engineering Index Annual for 1908. Cloth. 437 pages. 614 x 
9%. Published by the Engineering Magazine, 140 Nassau 
street, New York. Price, $2.00. 

This forms the third volume of the “Annual,” which has been 
greatly appreciated by all engineers. It contains complete in- 
dexes of all technical and scientific articles of importance that 
have appeared during the year in the technical papers of all 
countries. It is based on the indexes published monthly in the 
Engineering Magazine ayd follows the same scheme of classifi- 
cation. Cross references are very freely used and with the ex- 
perience of former years to guide them the editors of this an- 
nual have about reached perfection in this respect. The classifi- 
cations have all been most carefully studied and are now prac- 
tically standard. 


PERSONALS. 





L. L. Dawson has been appointed the superintendent of motive 
power of the Ft. Worth & Denver City Ry. 





W. A. Deems has been appointed a master mechanic of the 
New York Central, with office at Tupper Lake, N. Y. 





C. B. Keiser has been appointed the master mechanic of the 
Pennsylvania Tunnel & Terminal, with office at New York. 





C. J. Morrison has been appointed bonus supervisor of the To- 
peka shops of the Santa Fe. This is in addition to his duties as 
standardizing engineer. 





T. J. Raycroft has been appointed master mechanic of the Ster- 
ling division of the Chicago, Burlington & Quincy R. R., with 
headquarters at Sterling, Colo., vice E. D. Andrews. 





H. B. Whipple has been appointed master mechanic of the 
Harlem division of the New York Central, with office at North 
White Plains, succeeding W. H. Foster, transferred. 





W. P. Chrysler, superintendent of motive power of the Chicago 
Great Western Ry., has been appointed assistant superintendent 
of motive power and machinery, with office at Oelwein, Iowa. 





W. J. Hill, general foreman of the Atchison, Topeka & Santa 
Fe. Ry., has been appointed the master mechanic of the Oklahoma 
division, with office at Arkansas City, Kan., succeeding J. T. 
Lendrum, transferred. 





W. F. Ackerman has been appointed the shop superintendent 
of the Havelock shops of the Chicago, Burlington & Quincy 
R. R., with office at Lincoln, Neb., succeeding F. Kroehler, as- 
signed to other duties. 





S. E. Kildoyle, master mechanic of the Vera Cruz & Isthmus 
Ry., has resigned, and his position has been abolished. J. A. 
Baker, general foreman, has been appointed the foreman of shops 
and locomotive repairs, with office at Tierra Blanca, V. C., Mex., 
and reports to the acting superintendent. 





E. D. Andrews has been appointed master mechanic of the 
newly formed Omaha division of the Chicago, Burlington & 
Quincy Ry., with headquarters at Omaha. This division is 
formed of that section east of, but not including, Lincoln, Neb., 
which was formerly part of the Lincoln division. 





W. H. Foster, master mechanic of the New York Central & 
Hudson River R. R., in charge of the Harlem division, with of- 
fice at North White Plains, N. Y., has been transferred to High 
Bridge as master mechanic and put in charge of the Hudson and 
the New York & Putnam divisions, succeeding L. H. Raymond, 
resigned. 





Levi B. Paxson, consulting mechanical engineer of the Philadel- 
phia & Reading Ry., died April 10 at Reading, Pa. He was born 
in 1827 in Chester County, Pa., and began railway work on the 
Philadelphia & Reading as a brakeman. He later became master 
mechanic and then engineer of machinery. By 1888 he had be- 
come superintendent of motive power. In August, 1899, he was 
made consulting mechanical engineer. 





Wilson E. Symons has been appointed the superintendent of 
motive power and machinery of the Chicago Great Western Ry. 
Mr. Symons began railroad work in 1880 as a machinist and, 
after ten years’ experience in merchant marine service, as a lo- 
comotive fireman and engineer and special engineering work, was 
appointed general foreman of the Santa Fe at Chanute, Kans., 
and two years later, master mechanic at Raton. In 1896 he was 
made master mechanic of the Mexican Central Ry. at San Luis 
Potosi, Mex., and in the same year was appointed mechanical ex- 
pert and salesman of the Galena Oil Co., in the United States, 
England and France. In July, 1898, he was appointed superin- 
tendent of motive power and equipment of the Plant System 
Railways at Savannah, Ga. In May, 1902, he was made mechan- 
ical superintendent of the Gulf, Colorado & Santa Fe Ry., and in 
August, 1904, superintendent of machinery of the Kansas City 
Southern Ry. From 1905 to 1909 he has been engaged in special 
expert and consulting railway work in Chicago. His office will be 
in St. Paul, Minn. 
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CATALOGS. 





IN WRITING FOR THESE PLEASE MENTION 
THIS JOURNAL, 





SroraGE BATTERIES 1N ISOLATED LicHTING PLants.—A booklet being issued 
by the Gould Storage Battery Co., 341 Fifth avenue, New York, fully con- 
siders the successful isolated electric plant, giving diagrams, photographé, 
tables, prices, etc. 


Scatinc Borter Tuses.—The proper method of removing scale from 
boiler tubes and the effect ot the operation on the tubes and headers is 
fully discussed in several pamphlets being issued by the Wm. B. Pierce Co., 
327 Washington street, Buffalo. 





Forcep STEEL Hyprautic Jacxs.—The Duff Manufacturing Co., Pittsburg, 
has prepared a catalog fully illustrating and describing the new Duff-Bethle- 
hem forged steel hydraulic jacks. 
are clearly shown. 


The details of construction and operation 
Price lists are included. 

Tyre K TripLe Vatve.—Instruction pamphlet No. 
inghouse Air 


5030 from the West- 
srake Co., Pittsburg, Pa., gives full description of all the 
improvements incorporated in the new Type K freight triple valve. The 
action of the valve under all circumstances is fully illustrated. 


Smoke Box SuprerHeaters.—Record No. 66 of the Baldwin Locomotive 
Works, recently issued, contains a reprint of an article by John W. Con- 
verse describing the Baldwin superheater, a description of the Baldwin feed 
water heater as applied to the Central of Georgia Railway and an article by 
Lawford H. Fry on the advantages of low superheat for locomotives. 





Train Ligutinc.—A very attractive booklet is being published by the 
General Electric Co., which points out the many advantages to be derived 
from the use of Tantalum incandescent lamps for the illumination of rail- 
road cars. The generator outfit designed by this company for use in con- 
nection with the illuminating system on trains is also briefly considered. 





ENGINE AND AXLE Latues.—A series of sheets in a loose leaf binder has 
been received from the Bridgeford Machine Tool Works, Rochester, N. Y. 
Various sizes of their patent geared hcad lathes are illustrated and de- 
scribed, arranged for both belt and motor drive. Specifications are presented 
for a 26 in. cone driven lathe. Axle lathes, or the single and double head 
and gap type are also shown. 


Lock Jaw Wrencues.—The Jeffrey Mfg. Co., Columbus, 
organized a forge and foundry 


number of specialties. 


O., has recently 
department in which are manufactured a 
Among these is a new lock jaw wrench intended 
Illus- 


trations, tables of sizes and dimensions, as well as attractive cuts showing 
the wrench in practical operation, forni the subject matter of this booklet. 


primarily for track work, which is shown in catalog numbered 101. 





Rottep STEEL WHEELs.—A catalog being issued by 
Company, Philadelphia, Pa., describes the 


the Midvale Steel 
methods used in forming solid 
rolled steel wheels, as well as locomotive tires, car axics, etc. This catalog 
also contains a namber of valuable tables in connection with the proper 
shrinkage for tires, weight of tires of all sizes, specifications for steel forg- 
ings, and other information in connection with steel forgings and castings. 

Fitting Ur Air Hose.—A machine for forcing air or. steam hose upon 
their metal fixtures, in a rapid and safe manner, and securing the clamps, 
which can also be used for cutting the bolts and stripping the hose, is fully 
illustrated and briefly described in a catalog being issued by Baker & Carr 
Mfg. Co., 19 Fairview Heights, Rochester, N. Y. This is called “*The 2th 
Century Outfit,” and by actual tests is capable, when operated by one man, 
of mounting 443 air hose in ten hours. 


B. & S. Macuinery anpd Toors.—The 1909 edition of the Brown & Sharpe 
Mfg. Company’s catalog is now being issued. It is of the usual pocket size 
and contains over 550 pages into which space is condensed the desired 
information on what is probably the most complete line of small tools in 
existence, in addition to milling machines, grinding machines. 
gear cutting machines, screw machines, milling cutters, ete. 
plant of this company are at Providence, R. I. 


automatic 
The office and 


SreaAM HammMers.—A large size catalog is being issued Ly the Niles, 
Bement, Pond Co., New York, on the subject of Bement single and double 
frame hammers. ‘lhe general design of these hammers is briefly considered 
in the first five or six pages, following which there are over 40 pages, giving 
excellent illustrations of the different types or sizes of Bement hammers. 
These are shown very clearly and attractively in each case. Tilting ham- 
mers, steam drop hammers and board drop hammers are included. 


Curtis SteaM Tursine GENERATOR.—A very attractive catalog bearing 
No. 4653, being issued by the General Electric Company, Schenectady, 
N. Y., is devoted to the Curtis steam turbine generator. This bulletin is 
quite elaborate and contains illustrations of many of the details of con- 
struction, showing interior views and cross sections of various parts of the 
turbine and generator. It describes large and small turbines of both vertical 
and horizontal types and contains illustrations of numerous representative 
installations. 


Dritts AND Sockets Tuat Are DirFerENt.—Twiste:l flat high speed drills 
laving either straight, standard taper or square shanks, in connection 
with a new type of drill socket which eliminates all the tang troubles with 
tapered shank drills, forms the subject matter of a vcry attractive catalog 
being issued by the American Specialty Company, Chicago. Different drills 
are illustrated in a number of different sizes and designs, each of which is 
briefly described. Tables giving dimensions and prices of both the drills and 
drill sockets are included. 


Hypro-Etectric EquipMent.—Bulletin No. 1613, being issued by Allis- 
Chalmers Co., Milwaukee, Wis., gives a very complete well illustrated de- 
scription of the development of the Great Northern Power Company’s plant 
at the head of Lake Superior. This is the largest hydro-electric develop- 
ment of its kind in the world and at present is fitted with three turbine 
water wheels of 13,500 h. p. capacity each, under a head of 365 ft. These 
are direct connected to 6,600 volt, 25 cycle, three-phase generators. Copies 
of this bulletin can be obtained upon request. 


Sarety Vatve Capaciry.—The paper by Philip G. Darling, presented be- 
fore the American Society of Mechanical Engineers, in February, and given 
on page 162 of the April issue of this journal, is being issued in bound 
pamphlet form by the Consolidated Safety Valve Co., 85 Liberty street, New 
York. In addition to the paper, there are also included a number of tables 
and other data compiled by the author from his extensive tests along these 
lines. This forms a most complete and valuable discussion of this important 
subject and should be carefully studied by any one responsible for the 
safety of steam boilers. 

Tue Propucts oF Kennicotr.—Most railroad men when they “Think 
Kennicott, think soft water’? and do not remember that at the plant of this 
company, Chicago Heights, Ill., there are also manufactured such things as 
water tube becilers, car tanks, smoke stacks and breechings, tanks and 
towers for’ water storage, track troughs and all manner of steel plate and 
structural work. This, however, is a fact, as a most artistic loose leaf 
catalog issued from the office of this company, 602 Corn Exchange Build- 
ing, Chicago, Ill., shows, largely by means of illustrations. The catalog 
is in loose leaf form, so that only the section describing equipment in 
which the applicant is interested need be sent him bound between the covers. 


NOTES 


Stanparp Bripce Toor Co.—The offices of this company were moved on 
April 1 from 709 Curry Bldg., to 706 Ferguson Bldg., 4th avenue, Pitts- 
burgh, Pa. 


Unitep States’ Merarrtic Pacxinc Co.—Morris B. Brewster will repre- 
sent the above company and the Locometive Sander Company, in Chicago. 
His offices will be at 509 Great Northern Building. 
Batpwin Locomotive Works.—William P. Henszey, a 
firm of Burnham, Williams & Co., died on March 23, 


had been connected with these works since March 7, 


partner of the 
1909. Mr, 
1859. 


Henszey 


Stico Iron anp SteEL Co.—Henry F. Gilg has been appointed manager 
of sales of the above company, whose werks are at Connellsville, Pa. Mr. 
Gilg was formerly with the Refined Iron & Steel Company of Pittsburgh. 
HoMESTEAD VALVE MANUFACTURING Co.—A 
Homestead valves to 5,000 Ibs. hydrauli 


number of applications of 
pressure have proven so satisfac- 
tory that several repeat oiders have been received from these customers. 





Hf. G. HamMmert.—Edward C. Sawyer, who was formerly the representa- 
tive of the H. W. Johns-Manville Co., is now associated with H. G. Ham- 
mett, Troy, N. Y., manufacturer of Trojan metallic packing, locomotive 
specialties and machinery. 

Nortwern Metartic Pacxinc Co.—A. Munch, for the past eight years 
sales manager of the Northern Metallic Packing Co., of St. Paul, Minn., has 
resigned. It is understood that Mr. Munch will, after taking a vacation, 
become identified with a prominent supply concern. 


Gripe Nut Company.—An addition, 29 x 277 ft. and two stories high, is 
being made to the works of the above company at South Whitley, Ind. This 
has been made necessary by the rapidly growing business in its design of 
grip nut and Universal window fixtures. 


Cuicaco Pneumatic Toor Co.—W. P. Pressinger, who recently resigned 
as general manager of the compressor cepartment of the above company, 
has organized the W. P. Pressinger Co. to handle vacuum cleaning machines, 
both portable and stationary. 


Offices and salesrooms have been opened at 
1 W. 34th street, New York. 


Morton Mrc. Co.—Matthew Morton, founder and president of the above 
company, died at kis home at Muskegon Heights, Mich., March 10, from an 
attack of pneumonia. Mr. Morton was a native of Scotland and was born 
May 5, 1836. He came to this country in 1844 and from his earliest boy- 


hood had been identified with machinery firms. 











THE SUCCESSFUL MECHANICAL DEPARTMENT 
OFFICIAL 


The training and duties of the average railroad official seem to be such that he finds tt 
difficult, and in some cases almost impossible, to stand back and take a broad and general view 
of his work. There are certain fundamental principles which, if followed, will not only insure 


success but will bring a department to the very highest point of efficiency. 


It has been said by 


one who is well qualified to make the statement, that the net earnings of the railroads could be 
very materially increased if the roads were directed on the broad principles which underlie an 
ideal organization. An attempt has been made, in the following, to sum up certain of the more 
important principles which should underlie an efficient organization. These are not the product 
of the imagination, but one or more of them have been tried out and proved successful by each 
of several motive power officials whose work has met with more than ordinary success. 





1. Establish an organization which is automatic and 
will not suffer by the loss of an official, even the highest. 

The effectiveness of an organization depends largely 
upon how strong a spirit of team work and co-operation 
permeates it. The true organization forces co-operation 
automatically. Without this spirit the above condition 
cannot exist. Certain of the more important principles 
which underlie a good organization and will bring about 
the desired esprit de corps may be briefly stated as 
follows: 

A strong leader who is able to enthuse and bring out 
the best in each of his subordinates, so that they in their 
turn will have a similar influence on those under them. 
The policy of the leader must be thoroughly understood 
by his line and staff officers and have their hearty sup- 
port. 

Team work is best brought about by clearly defining 
what is required of each man and having him feel that 
having accomplished his task he has done all that is 
expected of him and that he will be adequately recog- 
nized in a pecuniary as well as other ways. The organi- 
zation must be so far reaching that it recognizes definitely 
the personality of each individual and makes him feel that 
he is recognized as an important member of it, and not 
simply one of a large mass. 

An official is only eligible for promotion when he has a 
man under him who can step up and take his place and 
produce as good or better results. Don’t discourage the 
men by taking others in from outside the organization 
to fill positions to which they are eligible and which they 
are capable of filling. Men selected to receive promotion 
from the ranks should be carefully studied to determine 
whether they have the qualities which, if properly devel- 
oped, will fit them for the higher positions in the organ- 
ization. The eligibility of any member of the organiza- 
tion for promotion should be determined from individual 
efficiency records (See V). 

Officials who are not capable of being developed should 
be eliminated from the organization, so as not to block 
the way of those under them. 

Criticism of subordinates should be constructive, not 
destructive. It may be confined largely to failure to 


reach standards of efficiency of service or cost (See II). 
The officials should invite frank criticism and sugges- 
tions from those under them. 
Young men should be developed and promoted to posi- 
tions of responsibility: 


II. Establish a standard cost or allowance for each of 
the various items of expenditure and see that it is not 
exceeded. 


Three things are necessary in order to do this: 

(a) Determine an efficiency of service and quality of 
output beiow which you will not go. 

(b) Find out what each detail of the cost of such 
service and output should be. 

(c) Bring down the cost of each detail to what it 
should be. 

The first is accomplished by inspectors having instruc- 
tions as to the minimum of efficiency and quality permis- 
sible and who are not interested in the cost. 

The second is accomplished by specialists who scientifi- 
cally determine the required efficiency of service and 
quality of output. Explicit instructions are issued as to 
what is required and how it can be reached. ° 

The third is accomplished by having hourly, daily, 
weekly, monthly or yearly reports and records of each 
detail, determining why the excessive ones are high and 
eliminating the cause so that they may be brought down. 


Ill. Keep minute records of the pay rolls and other 
cost statistics. 

It is useless to prepare statistics unless they are to be 
used. They are also useless if not based on the proper 
units of output so as to permit of intelligent comparison. 
They must be intelligently compiled and arranged or they 
will not only be useless but misleading. Their value will 
depend largely upon how soon they are placed in the 
hands of those interested, after the expiration of the 
period of time which they cover. In order that the al- 
lowance system mentioned above may bea success it is 
necessary that the officers be fully informed at all times 
as to whether they are above or below the allowance. 

The statistics that must be digested by the average 
motive power department officer are so numerous that 
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he cannot properly grasp them unless they are arranged 
in a simple or a graphical form. The motive power 
officer should have his records in such shape that he will 
positively know at all times what is doing; what every- 
thing costs and what it ought to cost. 

IV. Explicit instructions to each employee. 

The form of organization should be such that each 
man will understand his place in it and will have his 
duties clearly defined. It is also necessary that current 
practice should be covered with circulars giving explicit 
instructions in detail for all employees. These should 
be clear and definite and should be kept strictly up to 
date. Steps must be taken to make sure that the men to 
whom they are issued understand them and that they 
refer to them and read them over often enough to keep 
them clearly in mind. 

No detail is too petty to receive the highest official’s at- 
tention but he must have such a system that a detail when 
once passed upon will be automatically followed up. Too 
often an official, after carefully studying a problem, will 
issue certain instructions. They are closely followed for 
a short time with good results, but their importance is 
gradually lost sight of and they fall into disuse until the 
problem is again brought to his attention, when the same 
process is repeated. 

V. Keep efficiency records of each man in the organi- 
zation. 

At first glance this seems almost impossible, but with a 
proper and well established organization it is a com- 
paratively simple matter to, in a short time, have a 
record of the efficiency of every man, covering his attain- 
ments, character, disposition and workmanship. 

When piece work or bonus systems are used the in- 
dividual earning capacity of those working under them 
is known exactly. The efficiency record referred to 
above means more than this, however. Records should 
be available for every man in the department, showing 
his weak and strong points and these should be revised 
from time to time so that the development of each in- 
dividual may, be followed. 





WHAT OTHERS THINK OF THESE PRINCIPLES. 





The above article, before final revision, was submitted to six- 
teen gentlemen for comments and criticism. These included of- 
ficers in the executive, operating and mechanical departments of 
the railroads; executive officials and plant managers of industrial 
concerns, all of whom had previously been connected with the 
motive power department; also one or two others who have had 
special facilities for studying the work of the mechanical de- 
partment. These gentlemen are all generally recognized as more 
than ordinarily successful officers and organizers. Their com- 
ments and criticisms were used to advantage in revising the 
article. 

One suggestion was that the principles should be amplified and 
in the following notes, which were prepared with this in mind, 
the paragraphs printed in italics are quoted from the letters of 
the above-mentioned gentlemen. For convenience the notes are 
arranged in the same divisions and order as the article itself. 


INTRODUCTORY. 
“Speaking on the subject of carnings, I think it is entirely true 
that the average railroad official does not, or, in many cases, is not 
allowed to stand back and take a broad and general view of his 


work. By this, I mean a business man’s view. Very often a 
railroad official finds many limitations surrounding his work and 
activity, in’ directions that he gets from his board of directors 
and from financial inflences that have temporary and speculative 
advantages in view. Sound business and ultimate economy are 
frequently overlooked, and J think this is a just and reasonable 
ground for criticism. For instance, in very many cases it has 
gotten to be the practice to purchase the very cheapest material at 
first cost, and the idca of spending a dollar at an opportune time 
to save two or more is far from being generally observed. The 
old saying, “A stitch in time saves nine,’ I have seen thoroughly 
carried out in some cases and have observed the results; in other 
cases I have observed that this principle has not been carried 
out and the difference in results is very marked.” 


I.—EsTABLISH AN ORGANIZATION WuicHu Is Aurto- 
MATIC AND WiLL Not SUFFER BY THE LOSS OF AN 
OFFICIAL, EvEN THE HIGHEST. 


The study of the principles which will bring about this condi- 
tion clearly indicates it is not the policy of an “opportunist”— 
one who takes advantages of opportunities and circumstances, 
or seeks for immediate advantage with little regard for ultimate 
consequences. It is rather the policy of one who builds sub- 
stantially and carefully from the foundation up and having 
regard for the future. 

“T feel that one of the essentials among all officials, particularly 
the highest, is the item of character. High character—-one that 
has a fine sense of duty—is a necessity. One cannot exact from 
others that which they do not themselves live up to, and do it 
successfully.” 

* - * 

Referring to the second paragraph beginning “A strong leader, 
etc.,” the following criticism has been made: “The business of 
the top is not to inspire but to help. Inspiration should come 
from the bottom. Napoleon fell because he attempted the too 
great task of dragging up.” It is necessary to differentiate be- 
tween the starting and building up of an organization and carry- 
ing it on after it is well established. A strong leader is a neces- 
sity in either case, but more especially in the first. It is not in- 
tended that he should supply all the enthusiam but that he should 
so plan and arrange the work that his subordinates and men will 
of necessity be enthused and inspired. “Voluntary effort can 
only be inspired in men. It is latent in nearly all men, but must 
be fostered.” 

* * Kk * 

“You state: ‘Team work is best brought about by clearly de- 
fining what is required of each man and having him feel that hav- 
ing accomplished his task he has done all that ts expected of him, 
etc. I believe that by putting it in this shape a man may feel that 
he only has to do a certain amount of work and that that is all 
there is necessary to do. I think you will find that the most suc- 
cessful men are those who are continually looking for something 
to do after they have finished what they have of their own par- 
ticular work.” 

Many railroad officers, and among them some of the very best, 
are often discouraged because they do not know whether the re- 
sults they are obtaining are satisfactory to their superiors or not 
—in fact, their superiors do not seem to have any definite stand- 
ard by which to measure the results of their work. Where stand- 
ards of efficiency are clearly established, as indicated in II, there 
is no question as to a man’s work if he reaches the standard 
or can show good cause for not reaching it. If he can give better 
results than 100 per cent. the records will show it and it will be 
so much more to his credit. There is just as much or more 
incentive, for he realizes that his superiors have an accurate 
gauge by which to measure his efficiency—guesswork is elim- 
inated. 

* * a * 
_ “I feel like laying particular stress upon the point that you 
make on individualism. The importance of recognizing the per- 


sonality and capacity of each individual cannot be over-estimated.” 
* * * * 
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“You state: ‘Young men should be developed and promoted to 
positions of responsibility.” I think that it would be well to call 
attention a little more in detail to the need of proper coaching of 
men in connection with their work not only for the purpose of 
enabling them to overcome what is presently before them, but 
for the future. A great many railroad officers make the mistake 
of not giving sufficient instructions to their employees. I do not 
think that they use enough pains to do so. There is some labor 
involved, but this is amply repaid by the results obtained in the 
more intelligent handling by the employees of the situations which 
present themselves, and in their adaptability for higher positions.” 

II.—EstastisH a STANDARD Cost oR ALLOWANCE 
FOR EACH OF THE VARIOUS ITEMS oF EXPENDITURE, 
AND SEE THAT It Is Nor EXcEEpEp. 

“Each item should have a base line of measurement, not hazy 
and indefinite. Each mechanical or technical action should be 
based on the business end of the question and above all authority 
commensurate with the responsibility should be imposed.” 

III.—Expricir Instructions to Each EMPLOYEE. 

The following rules govern the use of “permanent instructions” 
and “circulars” in the mechanical department of one system. 
“Permanent instructions” are issued only by the mechanical su- 
perintendent and cover the duties of employces, standard methods 
of doing work, standard reports, standard dimensions not covered 
by drawings, and other rules to be permanently adhered to. 
Each ore is numbered and designates the employees who are 
required to be familiar with it. They are posted in books fur- 
nished for the purpose, the following officers having such books: 
General master mechanics, master mechanics, master car builders, 
mechanical engineer, chicf draftsman, shop superintendents, in- 
spector lighting and heating, chief chemist, coal inspector, general 
air brake inspector, assistant general air brake inspector, general 
boiler inspector, roundhouse foremen, car foremen, road fore- 
men and all shop foremen. When instructions are issued each 
officer must personally acknowledge receipt and advise that he 
understands them. 

Every three months the following blank, referring to all the 
permanent instructions in the officers’ possession, must be person- 
ally signed and sent to the office of the mechanical superin- 
tendent: 

ee ee eee 190.... 


I have within the last thirty days read, understood and am carrying out 
CCE TUMNARIORE” FROG i6 0 6 kr cick Gg hAd 48 oOs CRS REERER TES CRE AS 


PURI avd des cednede cewereeccaenweeweeess 

“Circulars are numbered and designate the employees who 
are to receive copies. They are kept on a clip board and in a 
prominent place until the work has been completed, when they are 
filed. 

IV.—INnpivipuAL EFriciency Recorps. 

A complete description of a method of keeping individual effi- 
ciency records in the broad sense of taking into consideration a 
man’s character and personality will be found on pages 459 and 
468 of the December, 1908, issue of this journal. 


GENERAL CoMMENTS. 

“The opportunity, rather the obligation, of training and making 
better men to the company and to socicty at large is given and is 
as great a duty, as from the efficiency viewpoint it is to get the 
greatest amount of service, i. e., work for the least expenditure.” 

“Be a master of opportunity, not mastered by it.” 

K * * * 

“There is one other thing that you do not mention, ond it is 
probable that you do not do so for the reason that it may seem 
personal, or somewhat in the nature of an advertising of your 
business, but I really think that one of the most important things 
for a man to do who desires to equip himself for any responsible 
position in railroad work is to read the literature of the profcs- 
sion. Unless a man does this he becomes encased in a shell and 
is bound to lose many of the good ideas that other men have 
which it is true may come to him after considerable study in his 
own line of work, yet, if he receives suggestions through read- 
ing it enables him to devote more of his thought to additional 
ideas and suggestions, thus increasing his capacity.” 





RAILROAD MACHINE SHOP PRACTICE. 





GeorGcE J. Burns. 


III—OBSERVATIONS ON BABBITTING AND BRASSES. 





Although these observations are based on the practices as 
noted on a large number of railroads the writer does not under- 
take to say that there are not still better methods. At each shop 
visited new facts and further data are obtained. At the best it 
Rapid progress is being made 
in improving the efficiency of the railroad shops and the last 
word to-day is very apt not to be the last word to-morrow. 

Babbitting Shells of Driving-Boxes.—It is debatable as to what 
extent, if any, babbitting any part of the shell is necessary. If 
it is not necessary, its elimination would be an important sav- 
ing in time and cost. Some roads babbitt the entire surface of 
the shell. Other roads do not babbitt the shell at all, while most 
roads use babbitt as en insert in larger or smaller proportions. 

[t is probable that the use of the patent grease cellar improves 
lubricating conditions more than enough to offset any advan- 
tage of babbitting. It is contended that the use of the babbitt 
insert is not good bearing practice, for the reason that the softer 
metal does not carry its part of the load, which is thereby pro- 
portionately increased per square inch upon the denser metal. 
One man compared the two metals in one bearing to a piece of 
felt in a feather pillow. 


is but taking notes by the way. 


Babbitting the Hub Side of Driving Boxes.—In the previous 
article (May issue, page 185) attention was directed to the 
growing practice of holding the babbitt in position by making 
the two sides of the babbitt channel slightly eccentric with each 
other, instead of holding the babbitt with brass plugs. The ad- 
vantage of this method is too obvious to warrant argument. 

Casting the Brass Plate on the Hub Side and Casting the 
Sheil, in Position—This practice is on the increase on roads 
where brass foundries are available and convenient. Granting 
proper facilities, it is undoubtedly good practice to cast the plate 
and shell in position. It is both economical and efficient. The 
chief objection seems to be one of repairs. INo construction is 
good that cannot be replaced in any shop to which the engine 
may be sent for repairs. 

Shimming Brasses on Repairs——tThis practice seems to be on 
the wane, especially on heavy engines, where shimmed brasses 
seem to work loose. Its advisability depends considerably upon 
It is a practice that can always be fallen back upon 
in an emergency. Whether it is profitable in any particular case 
depends somewhat upon the difference in cost between brass cast- 
ings and scrap brass. In some localities the difference is but a 
fraction of a cent per pound; in others, it is several cents. 

Babbitting Cross-Head Gibs—Babbitt Not Planed—On one 
of the most important roads of the country—a road known for 
the high excellence of its rolling stock—the cross-head babbitting 
is not planed. In that shop two men are babbitting sixteen gibs 
in eight hours with one mould. The output would be increased 
by the use of additional moulds, as considerable time is lost 
waiting for the babbitt to set after the mould becomes heated 
through repeated pouring. Investigation seems to indicate that 
the unplaned babbitt gives as great efficiency as the planed bab- 
bitt. It should be borne in mind that the bearing conditions of 
cross-heads, as to surface and radiation, are more favorable 
than is frequently had in journal bearings running at high 
speeds and under heavy loads. It seems to be the general con- 
sensus of opinion among master mechanics that the planing of 
cross-head babbittings is unnecessary. However, on some roads 
there exists among locomotive engineers a prejudice against un- 
planed babbitt cross-heads, and, as is often the case, a disposition 
to shift the responsibility for all breakdowns on the repair shop. 
In consequence, mechanical departments often lack confidence 
in introducing reforms that may be condemned on ex parte evi- 
dence. 


exigencies. 











LOW, MODERATELY AND HIGHLY SUPERHEATED 
STEAM. 





F. J. Corn 





Introductory.—While the value of superheated steam for loco- 
motive practice has been more or less recognized by railroad men 
in this country for several years, it is only very recently that its 
fullest advantages in combination with reduced boiler pressures 
and enlarged cylinders have been fully appreciated. 

Steam pressures on locomotive boilers have been gradually in- 
creased from 140 to 225 pounds in the last twenty-five years. A 
considerable amount of this increase, say from 180 to 225 Ibs. 
has been brought about since 1890 by the use of compound en- 
gines in order to improve their efficiency and to more fully real- 
ize the benefit of the greater ratio of expansion possible in the 
compound engine. This has naturally led to increases in pres- 
sure on simple engines, with the result that three or four years 
ago practically all locomotives were built with steam pressures 
of 200 pounds, or over. The result has been that the cost of 
boiler repairs has been very much increased and losses through 
leakage, decreased life of firebox, staybolts, flues, etc., has fol- 
lowed in its train. These high pressures have not only increased 
the actual labor charges for locomotive maintenance, but have 
decreased the percentage of time that the locomotive is avail- 
able for useful service. The latter, of course, is none the less 
costly because of its being harder to estimate. 

In this paper the following terms will be used: 


ee eee 25° to 50° F., Smoke Box Type 
Moderate Superheat.............. 100° to 125° F., Single Loop Fire Tube 
ee TT To eee 175° to 250° F., Double “ = si 


High Boiler Pressure—The following two considerations are 
probably largely responsible, especially in compound engines, for 
the increase in boiler pressures. First, the increased heat in the 
steam and therefore a slight increase in efficiency; second, a de- 
crease of the cylinder condensation due to the smaller diameters 
and reduced surfaces of the cylinder walls. On the other hand, 
the bad features attendant, which are inseparable from the in- 
creased pressures, are the great increase in boiler repairs and 
the large losses due to leaks in boilers, valves, cylinder packing, 
etc. 

Theoretical Efficiency of an Engine.—The theoretical efficiency 
of a heat engine is given by the expression: 

TT: 

Ti 
in which T; equals the absolute heat received and T: the abso- 
lute heat rejected. The above conditions cannot be realized in 
practice as they presuppose a perfect engine with no trans- 
fer or loss of heat. 

Considering three engines, all using steam at 160 pounds pres- 
sure, the theoretical efficiency would be as follows: 








831 — 691 140 

Saturated Steam, ——_—- = —— = 16.8 per cent. 
831 831 
871 — 691 180 

40° Superheat, ———_———— — —— = 20.6 per cent. 
871 871 
1061 — 691 876 

230° Superheat, —_ = —— = 34.8 per cent. 
1061 1061 


Superheated Steam vs. High Boiler Pressures.—Superheating 
affords a convenient means of adding heat to the steam without 
increasing its pressure. No useful purpose is served by high 
boiler pressures when superheat is used. The necessary heat for 
increasing the efficiency of the engine can be added to any ex- 
tent without increase of pressure. Cylinder condensation due to 
the enlarged cylinders required with the lower boiler pressures is 
eliminated with the higher degrees of superheat, permitting the 
abstraction of the full amount of superheat without condensa- 


tion. Its low thermal conductivity also prevents so much heat 
being absorbed from the cylinder walls. 

Saturated steam at 160 Ibs. has a temperature of 370 degrees; 
at zoo Ibs., 388 degrees, and at 225 lbs., 397 degrees, or an in- 
crease in heat of about 27 degrees for practically the entire 
range of pressures in locomotive practice. The low degree of 
superheat as afforded by the smokebox superheater adds 35 to 
40 degrees, which is more than can be obtained by means of 
high pressures. Moderate and high superheat, on the other 
hand, afford a convenient and practical means of adding from 
100 to 250 degrees of heat. Its great thermal value therefore can 
be at once appreciated. 


What Is Superheated Steam?—Steam is said to be superheated 
when it is at a temperature higher than the boiling point cor- 
responding to the pressure. Steam cannot be superheated in 
contact with the water from which it is generated. In order to 
receive additional heat it must be separated from its liquid and 
subjected to a still higher temperature. 

Saturated Steam.—The expression “dry saturated steam” is 
often used, but in practice it is seldom realized, and in locomo- 
tive boilers it is probably within the limits of current practice to 
assume that the saturated steam contains from 1% to 2 per cent. 
of moisture. 

In the St. Louis tests the quality of steam was: 














Road Number Class | Quality of Steam in Dome | 
_ _Maximum | Minimum 

es 1499 2-8-0 -9907 .9850 

L.. 734 “ .9880 9837 | 
Mi 585 us | .9877 .9828 

|A. G29 | 210-2 | -.9346 9445 | 

535 | 44-2 9823 9626 | 

| He 628 | ‘3 .9986 9936 | 

IN. 3000 | ‘ .9835 9499 | 

££? 2512 | .9859 -9812 | 











The average quality of the steam varied between 98.3 and 99.0 
per cent., the average moisture therefore being 1 to 1.7 per cent.; 
the minimum amount of moisture was .14 per cent. and the 
maximum 5.55 per cent. 

Saturated steam is in a certain sense an unstable fluid or 
vapor. When in contact with its liquid at any given pressure it 
is evident that a narrow margin of heat divides the vapor from 
the liquid. Any abstraction therefore of heat causes one of two 


things; either a portion will become liquefied or the pressure will 
be decreased. 


Action of Steam in a Locomotive-——What occurs in a locomo- 
tive is about as follows: When the throttle is opened the steam 
enters the dry pipe, containing probably 2 per cent. of moisture. 
If the throttle is only open to such an extent that “wire draw- 
ing” takes place, the pressure will evidently be reduced from that 
of the boiler and some re-evaporation of the moisture will take 
place, but if the throttle is opened so that full boiler pressure 
will be admitted to the dry pipe, the steam containing the origi- 
nal amount of moisture is carried to the cylinders. Assuming 
that the cylinders have been heated to the temperature of the 
steam at termination of expansion, steam will flow in and some 
of the heat will be absorbed by the cylinder walls when the valves 
cut off the supply; it expands with a consequent decrease of 
temperature. With the completion of the stroke the exhaust 
opens and the pressure is still further reduced during the period 
of exhaust, so that the cylinder walls are alternately subjected 
to the heat of the steam at full and at reduced pressures. This 
results in the transfer of heat from the steam to the cylinder 
walls. In the case of saturated steam, which is an extremely 
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good conductor of heat, great losses are incurred in what is 
generally known as cylinder condensation. It is found that a 
large amount of saturated steam which is just at the dew point 
must be converted into moisture, a part of which is re-evap- 
orated by abstracting heat from the cylinder walls. 

With superheated steam that has received, say 175 degrees of 
additional heat after removal from contact with the water, it is 
found that 175 degrees of heat can be extracted at a constant 
pressure before it reaches the dew point. Therefore its expan- 
sion will partake of the properties of a gas and the loss due to 
the condensation and re-evaporation of the cylinder walls will be 
largely obviated. 

The advantages of superheated steam are: At high tem- 
peratures it behaves like a gas and is therefore in a far more 
stable condition than in the saturated form. Considerable heat 
may be extracted without producing any liquefaction, whereas 
the slightest absorption of heat from saturated steam results in 
condensation. If superheat is high enough to supply not only 
the heat absorbed by the cylinder walls, but also the heat equiva- 
lent of the work done during expansion, then the steam will be 
dry and saturated at release. This is the condition of maximum 
efficiency in a single cylinder. (Ripper, “Steam Engine Theory,” 
page 55.) 

To obtain dry steam at release the steam at cut-off must be 
superheated 100 to 200 degrees F. above saturation temperature. 
A superheat of 125 to 175 degrees F. at admission is necessary 


2400 








he bases his argument upon smokebox temperatures of at least 
800 degrees F. for locomotives equipped with the fire tube super- 
heater. 

In looking over a number of tests I do not find that the avail- 
able figures sustain this assumption, nor does it appear that the 
smokebox temperatures are any higher than when using sat- 
urated steam. The following test shows that under the same 
conditions they were actually less: 









































SUPERHEATED STEAM ENGINE 1126 
| Run Summary 
| 1 2 | 3 4 Max.| Min. | Mean. 
Number of cars ........ X 5 8 9 
Smokebox Tem.-Ave|} 584° 595° 576° 588° 595° 5769 5869 
\Superheat average 
| while working) 30° | 1149 ggo | 1019 | 114° soe | 98.6° 
SATURATED STEAM ENGINE 1123. 
| Run | Summary 
3 -ernce 8 
an. 
Number of cars......... 9 | 8 | 7 9 a i 
i\Smokebox tem........ | 
et See 5942 | 589° 600° | 5979 600° poems 595° 











The summary of all the tests actually shows that there were 
9 degrees lower temperature with the superheater locomotive 
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400 
00 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 
Dry Coal per Sq. Ft. of Grate per Hour 
| ini name * | vitae =~ | 7 | 
Engine Numbet........ | 1499 | 734 | 585 929 2512 $35 628 3000 
> — — —" = — ee ee 
WN sesensanigeninnenicnain | 280 | 260 | 280 210-2 | 44.2 4-4-2 4-4-2 4-4-2 
| Size -jeatx2a" 21"x30" 123" 35"x32" | 19" & 32"x32" |14%q" & > ieee 15" & 25x26" |14se"& 22"x2356"| 155" & 26%x26" 
|Cylinder Number of 2 2 + 4 4 4 
| Style |simple| Simple|Cross Comp.|Tandem Comp. | neenweh Comp. |Balanced Comp.|Balanced Comp./Balanced Comp. 
‘Length of Tubes. 164.5" | | 178.9" 190.4" =| 238.5" 176.14" 225.14" 173.7" 191.0" 
| 








FIG. I.—FIREBOX AND SMOKEBOX TEMPERATURES AS RELATED TO COAL BURNED PER SQUARE FOOT OF GRATE PER HOUR—ST. LOUIS TESTs. 


to insure dry steam at release in the average single cylinder 
engine, cutting off at one-fourth stroke and boiler pressure of 100 
Ibs. There will be a reduction of approximately 1 per cent. in 
cylinder condensation for every 7.5 to 10 degrees of superheat. 
(Gebhardt, “Steam Power Plant Engineering,” page 130.) 


Fire Tube vs. Smokebox Superheater. 
Smokebox Temperature—In Lawford Fry’s article on the 
advantages of the use of moderately (low) superheated steam in 
locomotive practice in the Railroad Age Gazette, March 19, 1909, 





than with the saturated steam locomotive, while an average 
superheat of 98.6 is obtained at the steam chest. 

In the St. Louis tests, with engines carrying 200 Ibs. pressure 
and approximately the same rate of coal burned per square foot 
of grate per hour, the following smokebox temperatures were 
noted: 


? 
These compare favorably with the figures pr onl for the smoke- 
box superheater. Fig. 1 shows the firebox and smokebox tempera- 


222 





AMERICAN ENGINEER AND RAILROAD JOURNAL. 








tures with the amount of coal burned per square foot of grate 


per hour in pounds. From this chart the following averages are 
derived : 


TEMPERATURES OF FIREBOX AND SMOKEBOX [Fahr,] AND POUNDS 
OF COAT, PER SQUARE FOOT OF GRATE PER HOUR. 





iLbs. of coal per sq. ft. 


grate per hour......... 40 55 120 140_ 
iSmokebox ..... : 550° 580° 700 735° 
| Firebox... 1820° 1890° 2190 2280° 


Other tests show that the smokebox temperatures of super- 
heater locomotives are not necessarily higher than those using 
saturated steam, und consideration of the flue arrangements and 
areas does not show any reason why increased smokebox tem- 
peratures should be the result, or why high degrees of super- 
heat may not be obtained without increasing the smokebox tem- 
perature. 

When it is remembered that the superheater tubes extend 
backward to within from 35 to 40 inches of the firebox, in which 
location the gas temperatures must be at least fifteen or sixteen 


Island System, mentioned by Mr. Fry, the data shows that about 
55 pounds of coal per square foot of grate per hour were con- 
sumed with the following smokebox temperatures: 





Pe Er Te Es ann dc 60a ccceckcc 652 618 
“a ” WSINO? 6kksidneveces 541 527 
PD. 4 dc adnacccceesnueus 111 91 


The steam pressure was 160 lbs., consequently the required 
boiler temperatures were lower. 

Coal Consumption with Fire Tube Superheaters——As a matter 
of fact, it has been shown conclusively by accurate tests that 
locomotives equipped with fire tube superheaters actually con- 
sume from I5 to 25 per cent. less fuel, which means for a given 
size of firebox that where 100 Ibs. of coal per square foot of grate 
per hour are consumed in a locomotive using saiurated steam, 
that the same locomotive equipped with an efficient fire tube 
superheater would burn only from 75 to &35 Ibs. of coal per 
square foot of grate per hour. 

Desirable Degree of Superheat.—R. Garbe, in his book entitled 
“The Application of Highly Superheated Steam to Locomo 
tives,” gives as his opinion that at least 100 degrees of superheat 
are required to give perceptible saving under all conditions of 
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Average Specific Heat of Superheated Steam 
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FIG, 2.—AVERAGE SPECIFIC HEAT OF SUPERHEATED STEAM AT DIFFERENT PRESSURES. DATA IS REPRODUCED FROM PUBLISHED 


EXPERIMENTS OF KNOBLAUCH AND JAKOB. 


hundred degrees, it will readily be seen that high superheater 
temperatures can be obtained without raising the smokebox tem- 
perature abnormally. The superheater arrangement occupies rela- 
tively only from a quarter to a third of the flue area, so that the 
remainder remains unchanged. Even if the ‘gas in the large tubes 
is discharged into the smokebox at a somewhat higher tem- 
perature, it would be a small proportion of the whole and would 
only result in raising the smokebox temperature proportionately. 
For instance, if the enlarged tubes comprise 25 per cent of the 
total flue area and the gas in them was discharged at 40 degrees 
higher temperature, it would only result in increasing the total 
temperature of all the gas passing through the smokebox I0 
degrees. As a matter of fact, the smokebox temperatures follow 
very closely the amount of coal burned per square foot of grate 
per hour. It consequently bears a direct relation to the firebox 
temperatures, so that if the data for any test, as for instance those 
made at St. Louis, is pictted out, it will be found that the smoke- 
box temperatures increase or decrease as the rate of combustion. 
This is shown in Fig. 1. 

Referring to the smokebox superheater test made on the Rock 


working, and also that “the smokebox superheaters of the usual 
type in which the smokebox temperatures are uot raised above 
the normal, are scarcely more than steam dryers and do not in 
any sense realize the peculiar gas-like properties vi highly super- 
heated steam.” 

Cost.—It is probable that the same cost is involved in building 
new locomotives with either smokebox or fire tube superheaters. 
This being the case, it would appear most economicai to use the 
apparatus capable of producing the greatest efficiency. 

Life of Superheater Tubes.—The cutting action of the flue 
gases and cinders is probably at its maximum when the tubes are 
at right angles to the flue gases, and at its minimum when 
parallel with the flues. This being the case, it would seem that 
the Jongest life of the superheater tubes would be obtained in 
the fire tube type and the shortest with the smokebox type. 


The Value of a High Degree of Superheat. 
More Work Performed Per Pound of Steam.—The amount of 
work that can be performed by one pound of steam, whether 
used expansively or not, is very closely proportional to its PV, 
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or the absolute pressure multiplied by the volume of one pound 


of steam at that pressure. Since the amount of heat required to 
produce one pound of steam varies with its pressure and tem 
perature, the PV divided by the heat of production is a measure 
of the economy with which work is obtained. (H. H. Vaughaa. 
“The Use of Superheated Steam on Locomotives.” Proc. Am. 
Ry. Master Mechanics’ Assn., 1905, page 92.) On the above 
assumption for a constant pressure of 160 lIbs., the following 
table gives the saving in the amount of work that can be per- 
formed with different degrees of superheat over saturated steam. 











Volume | Total rv Per Cent. 

Cub. Ft. Heat H of Saving 

a 
160 lbs. saturated............... me 2.608 1193 45 ) 
160 Ibs. superheated, 40 ‘ 2.7 1222 74 
160 lbs. superheated, 125°. inid 3.07 1265 388 11.50 
| 160 lbs. superheated, 230°.........- 3.46 1318 419 20.40 





This considers only the saving due to the increased tempera- 
ture and volume, to which must be added the saving from elimi- 


w‘ation of cylinder condensatisn, either wholly or in part 


| 


but of constant volume for the different curves, is given in Fig. 2. 
The data is reproduced from the experiments of Knoblauch and 
Jakob. The following table gives the same information tabu- 
lated for the range of ordinary locomotive practice: 

















e v| Saturated! Superheat Degrees F. 

be 3 | ——_—___—} —________— —___— ——_________— 
33] . | | 

a @ a . | | 

O82) & {Spec} 

&| & |Heat| 25°] 409 | 50° | 75° |1009 1259 |1509 1759 |200° |225° |230° |250° 
ee 8 Oe “I | Sai 
160 | 370 | .660 | .629 | .615 | .606 | .589 | .575 | .563 | .553 | .546 | .540 | .536 | .535 | .533 
180 | 379} .689 | .646 | .629 | .618 | .598 | .583 | .569 | .557 | .549 | .545 | .540 | .539 | .537 
200 | 388} .717 | .659 | .641 | .631 | .608 | .591 | .578 | .566 | .556 | .549 | .544 | .543 | .541 

Greater Hauling Power—In addition to the advantages re- 


sulting from the decreased pressure without the loss of efficiency, 
the increased diameter of the cylinders over and above that 
required for producing the same tractive power with the higher 
pressure, is a distinct advantage in the use of moderate and high 
degrees of superheat, say of 100°-125° to 175°-250° at the steam 
chest, as compared to low superheat of say 40° F. A large in- 
crease in the hauling power of locomotives can be utilized as 
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FIG. 3.—WEIGHTS OF SUPERHEATED STEAM PER CUBIC FOOT FOR DIFFERENT PRESSURES AND TEMPERATURES. 


Cylinder Condensation.—The amount of cylinder condensation 
‘is estimated by tests made at the Purdue University by Prof. 
‘Goss on a simple locomotive as: 

$5 per cent, at 20% per cent. cut off 
6 * «© « gg "«# «o “4 


20.5 “ “. 30 “ “ “ “ 
4VU.0 
1e.5 * “ “95 “ “ “ “ 
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12 “ “ “ TO “ “é “ “ 
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Assuming that each I per cent. of moisture will require about 
‘7.5 degrees of superheat to entirely prevent condensation, there- 
fore for 25 per cent. of moisture a superheat of 187%4 degrees 
would be required. 

Specific Heat—From the above the decrease in specific heat 
makes a very favorable condition for the use of highly super- 
heated steam. In other words, the B. T. U’s required to raise 
one pound of steam one degree decrease as the temperature of 
the superheated steam increases. The average specific heat of 
superheated steam of different pressures at various temperatures, 





shorter cut-offs can only be economically maintained with tem- 
peratures not less than just noted. 

The Most Efficient Degree of Superheat for Locomotive Ser- 
vice.—It seems, therefore, well established that the smokebox 
temperatures do not increase with the increase of superheat. 
That being the case, it necessarily follows that the increased 
economy and efficiency in the engine increases according to the 
amount of superheat, and is only limited by the temperature 
which can be successfully used and operated under ordinary con- 
ditions of service. This appears to be reached in the neighbor- 
hood of about 600-650 degrees F., which means with a pressure 
of 160 lbs., superheat of 230 to 280° F. The weights of super- 
heated steam per cubic foot for different pressures and tempera- 
tures are given in Fig. 3. 

Cost of Maintenance.—The maintenance of fire tube super- 
heaters applied in the last three or four years has been very low, 
one locomotive having run for 14 months without any repairs at 
all to the superheating apparatus. The wear on the bushings 
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and valve of a steam motor car with superheat of 200 to 250° 
and 250 lbs. boiler pressure, was not perceptible after several 
months’ service. 

High vs. Low Degree of Superheat on Basis of Heat Units 

and Volume. 

B. T. U’s necessary to raise one pound of steam from water 
at 60° to 160 Ibs. (370° F.) boiler pressure and to superheat it 
230°, or to 600° total. 


B.T.U. 
-98 pound dry saturated steam x 2167 == 2483 
-02 pound moisture x 310 = 6 
-—— 1149 
02 pound at 370 03 x S67 = 17 
1.00 pound dry steam superheated 230° 535 X 230 = 123 _ 
1289 


10.85 per cent. of the total heat is absorbed by the superheater. 
Saturated steam at 160 Ibs. weighs .3840, therefore 
1.000 





hh. = = 2.60 cubic feet. 


.3840 
Superheated steam, 160 Ibs. at 600°, weighs .2890, therefore 





ih = 3.46 cubic feet. 
-2890 
3.46 — 2.60 
Then = 33.1 per cent. less steam for the same work. 
2.60 
But 10.85 per cent. more heat is required to superheat the steam. 
The saving then is: 33.1 — 10.85 = 22.25. 
To this figure must be added the saving due to the evaporation of 2 per 
cent. of moisture and the elimination of alj cylinder condensation. 


B. T. U’s necessary to raise one pound of steam from water at 
60° to 160 Ibs. (370° F.) boiler pressure and to superheat it 40°, 
or to 410° total, moisture assumed 2 per cent. 


.98 pounds dry saturated steam x 2967 <= 1248 

.02 pounds moisture x 20 = 6 
—~ 1149 

.02 pounds at 370 Oo xX B7= 17 
1.00 pounds dry steam 615 X 40= 25 . 
ma ee 
1191 


3.52 per cent. of the total absorbed heat is taken by the superheater. 
Superheated steam, 160 Ibs. at 410, weighs .3630 Ibs. 
1.000 


1 pound = = 2.76 cubic feet. 





-3630 
2.76 — 2.60 


Then = 6.14 per cent. less steam for the same work. 


2.60 
But 3.52 per cent. more heat is required to superheat. The saving is 
6.14 — 3.52 — 2.62. To this figure must be added the saving due to the 
evaporation of 2 per cent. moisture and the decrease in loss from cylinder 
condensation. 


The number of heat units required to convert one pound of 
water at 60° F. into steam at 160 and 200 lbs. boiler pressure 
respectively and then to superheat it to 600° F., is shown graphi- 
cally in Fig. 4. The full line shows the total heat in B. T. U’s 
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FIG. 4.—TOTAL HEAT AND VOLUME OF ONE POUND OF H:0 AT PRESSURE 
OF 160 AND 200 POUNDS GAUGE FROM TEMPERATURES 
OF 60 TO 600 DEGREES. 


starting at A at 60° for the feed water, and the diagonal line 
continuing to B, where the temperature reached is 370° F., cor- 
responding to a gauge pressure of 160 Ibs. From thence no 
increase of temperature takes place, the water is gradually vapor- 
ized, the process terminating at C, requiring 1195 B. T. U’s. If 


it is then separated from the liquid from which it is generated 
and subjected to further heat, 230° of superheat will be found at 
D corresponding to an addition of 123 B. T. U’s, making a total 
of 1318, so that for an expenditure of about 10 per cent. addi- 
tional heat the temperature has beef increased from 370° to 600°, 
about 62 per cent. The line A, E, G, H, gives the same data for 
one pound of steam at 200 pounds boiler pressure. 

The volume of one pound of water converted into steam at 
160 and 200 pounds boiler pressure is also shown on Fig. 4. For 
160 pounds the dotted line J to K shows the increase of volume 
of the liquid until the maximum temperature of 370° is reached 
at K. The water is gradually converted into steam and the 
volume increased on the horizontal line K to L, corresponding to 
a volume of 2.608. If the steam is then separated from the water 
and subjected to 230° of heat, the volume is correspondingly in- 
creased, as shown in the diagonal line L to M. At the latter 
point the temperature of 600° is obtained and the volume is in- 
creased to 3.46, an increase in volume of about 33 per cent., with 
an increase of 10 per cent. additonal heat. Corresponding vol- 
umes for 200 lbs. pressure are given on the dotted line, J. N, 
oF. 

Summary 


From the foregoing the following may be deduced: 

(a) The smokebox temperatures are not increased when high 
degrees of superheat are obtained; on the contrary the tendency 
is towards a decrease on account of the decreased amount of coal 
burned. 

(b) Smokebox temperatures vary according to the firebox 
temperatures, length of tubes, and to the amount of coal con- 
sumed, irrespective of the superheating apparatus. 

(c) Economy in fuel and water and increase of efficiency are 
obtained with increasing degrees of superheat. 

(d) The enlarged cylinders necessary to produce the best re- 
sults can only be used without condensation and at short cut-offs 
with superheat of 100-125 degrees and above. 

(e) Smokebox superheaters operating under normal smoke- 
box temperatures produce only about 35-40 degrees of superheat. 

(f) Unless means are resorted to for increasing the smoke- 
box temperatures, such as Schmidt’s earlier designs of one large 
flue, smokebox superheaters cannot give much more than a 
drying effect to the steam. 

(g) No difficulty is experienced in the lubrication of valves 
and cylinders using fire tube forms of superheaters. 

(h) Assuming equal cost, the fire tube superheater is the most 
efficient apparatus. 

(i) The smokebox superheater weighs, if anything, more 
than the fire tube, and this weight is concentrated in the front 
at the center of the smokebox. On the other hand the weight of 
the fire tube type is added more nearly on the center of gravity 
of the locomotive. 








EFFICIENCY OF AN ORGANIZATION.—No wisdom expressed in 
the advanced manufacturing systems of the day is greater than 
the wisdom of recognizing that the efficiency of the whole or- 
ganization is the efficiency of the individual workman, and that 
the efficiency of the workman is secured and stimulated by pro- 
viding an adequate reward proportioned to his production. In 
devising and applying methods which make it manifestly to the 
men’s interest to produce with high efficiency, the Santa Fe is 
abreast with the foremost industrial ideals of the time, and far 
in advance of mest business concerns. And this is peculiarly 
noteworthy because the course is not taken under spur of the 
direct competition that drives manufacturers willingly or un- 
willingly to progress. It is inspired and guided by a vivid real- 
ization and an energizing acceptance of the great economic com- 
mandment, “Thou shalt not waste.” The results are significant 
in the hgures of net earnings, but they have a far wider mean- 
ing yet in national and universal economy. They point to pos- 
sibilities in the conservation of finances which would lead direct- 
ly to enormous expansion of financial support for railway enter- 
prises——Charles Buxton Going in the Engineering Magazine. 
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POWERFUL FREIGHT LOCOMOTIVE OF 


MIKADO TYPE FREIGHT LOCOMOTIVE. 
VIRGINIAN RAILWAY. 


On that section of the Virginian Railway connecting Prince- 
ton, W. Va., with Sewell’s Poiri, near Norfolk, Va., a distance 
of 347 miles, there are, opposed by east bound traffic, 10 miles of 
6 per cent. grade and 33 miles of .2 per cent. grade. Otherwise 
the line is practically level, or descending. Opposed to west 
bound traffic, which will be largely empty, there is altogether 18 
miles of 1% per cent. grade. The traffic on this line will be 
largely coal from the West Virginia fields to tidewater. For 
handling these trains over the three divisions between Princeton 
and Sewell’s Point the Baldwin Locomotive Works has recently 
completed twelve locomotives of the Mikado type shown in the 
accompanying illustrations. Although the tonnage rating has 
not yet been determined, these Iccomotives are designed to give 
a tractive effort of 50,350 lbs. and to traverse 20 deg. curves. The 
general drawings and specifications of the locomotives were pre- 















THE 2-8-2 TYPE—VIRGINIAN RAILWAY. 


pared by the railway under the direction of R. P. C. Sanderson, 
superintendent of motive power. 

Ample boiler power has evidently been the key-note of the 
designer, although the matter of large, unrestricted steam pass- 
ages and substantial bracing and ample strength in the frames 
has been given close attention. A heating surface of 4,466 sq. ft. 
on a locomotive weighing 207,450 lbs. on drivers, gives a ratio 
of one sq. ft. to 45.5 lbs.on drivers,a very large ratio for a loco- 
motive of this size and one that is exceeded by but one loco- 
motive on our records. The same feature is noticed in the B. D. 
factor of 631, which is remarkably low for a freight engine and 
is practically within the-limits usually assigned to high speed 
passenger locomotives. There is one square foot of heating 
surface to 1114 lbs. of tractive effort, which gives these locomo- 
tives the largest amount of heating surface per lb. of tractive 
effort of any freight engine on our records. The grate area, 
however, is not larger than is customary for this size engine 
and is small for the amount of heating surface. This feature 
depends so much on the quality of fuel to be used that ratios 
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ELEVATIONS AND SECTIONS OF 2-8-2 
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TYPE LOCOMOTIVE—VIRGINIAN RAILWAY. 
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SECTIONAL ELEVATION OF BOILER—2-8-2 TYPE LOCOMOTIVE—VIRGINIAN RAILWAY. 


concerned with it are not reliable for direct comparison. Fifty- 
one sq. ft. of grate area with a free burning non-clinkering coal 
is better and worth more than 70 sq. ft. with some of the so- 
called coal that is used on locomotives at times. 

The boiler is of the straight top type with sloping back head 
and throat sheet. It is radially stayed, with the exception of 
the two front rows of crown bolts, which are supported by 
T-irons hung on expansion links. The shape of the firebox side 
sheets and water leg is shown in the cross section. The mud 
ring is 4% in. wide on the sides and back and 5 in. in front; 
the side water leg maintains this distance with vertical. sheets 
for about 18 in. and then both sheets slope inward, the inner 
one being given a greater angle, so as to materially increase the 
width of the water leg at the turn of the crown sheet. The 
barrel is made up of three rings with the dome on the third ring 
from the front, its center being about 74 in. ahead of the back 
tube sheet. The check valve is placed on the top center line of 
the boiler just back of the junction of the first and second barrel 
sheets and the water is discharged from the valve direct without 
any internal pipes. A baffle plate prevents the cold water striking 
the dry pipe. The boiler is connected to the frames by three 
waste bearers and a buckle plate at the front and rear mud ring. 
A sliding bearing is also provided by a crossbrace at the center 
of the firebox. The smokebox is of the self-clearing type with- 
out a spark hopper. A brick arch supported on four 3 in. steel 
tubes is used. 

The cylinders are cast separate from the saddle and there are 
no steam passages, except those leading io the relief valve and 
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CYLINDERS—2-8-2 TYPE LOCOMOTIVE. 


the ports from the valve chamber to the cylinder, in the cylinder 
casting. The saddle casting, which is shown in detail in one of 
the illustrations, has cored in it short direct steam passages 6 in. 
in diameter, which convey the steam from the steam pipes to 
the side faces of the saddle above the frames, where a connec- 
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SECTIONS THROUGH FIREBOX—2-8-2 TYPE LOCOMOTIVE. 


tion is made by a short pipe, also illustrated, directly into the 
center of the valve chamber, the valves being of the center 
admission type. The exhaust steam is discharged out of the ends 
of the valve chamber into large exhaust pipes which pass over 
the frames and connect to a passage cored from the front and 
back faces of the saddle casting to the connection with the ex- 
haust pipe in the front end. The outside exhaust pipes have a 
sliding joint and a ground ball joint, permitting them to have 
freedom of movement under temperature stresses and also to 
be easily applied and kept tight. The valve chamber heads, ar- 
ranged with a deflecting wing, as shown in the illustration, form 
part of these exhaust pipes. The relief, or by-pass valves on 
the cylinders, consist of flat plates over relief ports in the top 
of the valve chamber, which will be lifted by any unbalanced 
pressure. 

The front frames are of the slab section, 3 in. thick, and are 
provided with shoulders both inside and outside, front and rear. 
Both the cylinder and saddle castings bear against these shoul- 
ders at the back, have a lip over the top frame and are secured 
by horizontal bolts through the flanges and by vertical keys in 
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SADDLE CAST!NG—2-8-2 TYPE LOCOMOTIVE—VIRGINIAN RAILWAY. 
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HEAVY CAST STEEL FKAMES—VIRGINIAN 2-8-2 TYPE LOCOMOTIVE. 


A 5% — 
1K 4's ee | 














il : Sadi) . are 
sa Exhaust Pipe to Saddle Steam Pipe from 
Saddle 


STEAM PIPES BETWEEN CYLINDERS AND SADDLE CASTING—VIRGINIAN 2-8-2 TYPE LOCOMOTIVE. 
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FRAME BRACE—VIRGINIAN 2-8-2 TYPE LOCOMOTIVE. 


front which are driven home in pairs with their taper faces in 
contact and then bolted in place. A further fastening is made 
by three 2% in. bolts which pass continuously from one cylinder 
to the other, having nuts on both ends. These bolts do not bear 
in the frames, which are cut away to give the proper clearance, 
nor do they have a fit in the saddle casting. The saddle casting 
also acts as a fulcrum for the truck equalizer bar, which is in- 
serted through a cored passage in the center, the pin bearings 
being arranged as shown in the illustration. 

The frames are in three sections; the front section of the slab 
type including the shoulder for the cylinders is secured to the 
main frames by a long splice, having 24 1%4-in. horizontal 
bolts and a horizontal wedge key in the center, which is riveted 
over on the inside. The main frames are 5 in. in width and 6% 
in. deep over the top of the pedestals. The trailer frames, 4% 
in. in width, are spliced to the upper and lower rails of the main 
frames and have vertical keys in each. There are: ten horizontal 
bolts in each splice. The frames, as well as the pedestal caps 
and all frame braces, are of cast steel. Between the pedestals 
the frames are braced in a most substantial manner by specially 
designed castings secured to both the top and bottom rail on 
both sides and carrying the brake hanger or equalizing beam 
fuicrum pins. The details of one of these castings are shown in 
the illustration above. The waste bearer plates are also se- 
cured to these castings. In addition to these, there are substan- 
tial cast steel frame braces over the front pedestal and at the 
guide yoke, in addition to the feot plate and the bumper beam 
casting. 

The first and second pairs of driving wheels are equalized with 
the leading truck and the third and fourth pairs are equalized 
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TRAILER TRUCK WITH OUTSIDE BOXES—VIRGINIAN 2-8-2 TYPE 
LOCO MOTIVE, 





with the trailing truck, which is of the radial swing type with out- 
side journals of a design incorporating a number of novel features. 
The cast steel boxes of the trailing truck are secured to the truck 
frame which is pivoted in a frame cross tie located at the splice 
of the main and trailer frames. Semi-elliptic springs rest on top 
of the boxes and the side motion of the truck is taken by the 
spring hangers, which are hinged and also have a ball joint 
where they rest in the equalizing beams. The front spring hangers 
connect to the cross equalizer, carried by the equalizers from 
the rear driving wheels and the back spring hangers connect 
to an extension casting secured across their frames. What. ap- 
pears to be a pedestal in the trailing frame is simply an opening 
for the passage of the trailer axie. This truck is arranged with a 
pedestal binder which can be removed and allow the wheels and 
axles to be drepped without difficulty. The illustrations show 
the detailed construction of the truck and spring hangers, equal- 
izers, etc. 

All driving tires are flanged and held by shrinkage only, no 
lips being used. Flange lubricators, consisting of short pieces uf 
iron pipe cut to fit the flanges and filled with oily waste are ap- 
plied to the first and fourth pair of drivers. These lubricators 
are held in place by suitable clips and are constantly in contact 
with the wheels. 

The arrangement of the valve gear requires no special com- 
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CROSS EQUALIZER, SPRING HANGERS AND CONNECTIONS AT TRAILER 
TRUCK—VIRGINIAN 2-8-2 TYPE LOCOMOTIVE. 


ment. The link bearings are bolted to the guide yoke and the re- 
verse shaft bearings are carried on a cross tie which spans the 
frames. The brackets supporting the valve rod are bolted to the 
top guide yoke and the combination lever connects directly to 
the valve rod. The bearing of the valve rod in its bracket is 
circular and of large diameter. The longitudinal braces between 
the frame cross tie and the guide yoke, outside of the valve gear, 
are for stiffness only and do not carry any of the bearings. 

The throttle valve is operated from a shaft which projects 
through a stuffing box in the side of the dome. The throttle lever 
in the cab occupies a vertical position, being mounted in a bracket 
bolted to the back head of the boiler and is connected by an out- 
side rod to an arm at the side of the dome. Reversing is ef- 
fected by the Raggonet power gear, which is so arranged in this 
case that it can be operated by hand if necessary, a type of screw 
reversing gear being employed for this purpose. 

A 9,500 gallon tank is applied to the tender and space is pro- 
vided for 16 tons of coal. The frame is built up of 15 in. chan- 
nels, for center sills and to in. channel side sills. The tender 
trucks are of the equalized pedestal type, with cast steel bolsters 
and semi-elliptic springs. 

The general dimensions, weights and ratios of these locomo- 
tives are as follows: 
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GENERAL DATA. 


Gauge... cer ecceec ccc ecccce erect eeceeeeeseeeeeseeneeeeteees 4 ft. 8% in. 
Pe eee Cee CR COROT TURP ETUC ETT eT ee. . Freight 
Per errercrrc Chi adeies eUieeandesauees ce caweha vans Bit. Coal 
TeeGe OMe ccavecsce PEE ee détacdak eedadekecedaeceane - 30,850 Ibs. 
Weight in working order......cccccccccccccccccccccccccecese 254,000 Ibs. 
Weight on Be ee 450 lbs. 
WHGHMIE CHE TRO POC oa oc on cece cicccsivesictavcescvcess ee ae 
Weight on trailing truck.......0. ccc eee e eee e reece eee eee teens 25,700 Ibs. 
Weight of engine and teader in working order.............+-- 427.000 ibs. 
ih Serer eerie eee 15 ft. 6 in. 
Wheel base, total.......-.ceceec eee eceeecere eee eceeeeeeeeeesesens 33 ft. 
Wheel base, engine and tender Sie ka ASW RMewe ote Me ROE ESET 65 ft. 10% in 
RATIOS 
Welt fi Gtivers: + t8AC8ING CHOP 6 isk ec iceeseididetectcseccds teers 4.10 
Volad WEIGE -% CERCTINE CHORE ioc o6ciks Sees cc cecereesstexecdineeses 5.05 
Tractive effort x diam. drivers + heating surface.............2+.05: 631.00 
Total heating surface = Grate ATER. . cc ccccccccccsceccccccsccasccece 87.50 
Firebox heating surface ~ total heating GUSTRDS, HEE CORE. cick scciccecs 4.23 
Weizht on drivers = total heating surface..... .cccccccccccccoscccces 46.50 
Total weight + totai heating SEM a ttn cus acanehaadeadnadeds Gee 
Vignes ee CE CO Sia cinccdceneerccaceacsecedeqesneaeus 16.75 
Total Went GUPTAGE < WOR, COTNGCRES 6.cc0c ccc wccvewivctcccssoenee 266.00 
Cree QTOR +e WER, COI o 66-6 6:6 dc ewkdcceiecivcccéiwseececasecdets 3.05 


Me ncn an ches cunecces oeeedehukideueskeanwwedend uaaceduntuaeune Simple 
SNORE GUND GEE a 6. 0 5 6.058 5085.6 855 eh KSA N Ie rincncaccetars 24 x 32 in. 
VALVES 
Br I er een Te ee eet er ee eT ee ee Piston 
I hn eae cab de dee e eee erua sew dete waeawdesn daehaenel 13% in. 
OU CUMIONN oe bg ca wae ORE Wes 06 Cs aK eed Ne WIS USEC UN Reena eEn 6 in 
COURMIRE TODS 6 onda oc cb Neb ccs mcknes Mekcutrenwusagnatanns tan eeeacasee 1 in 


WMD WR aka hxc ac ccs dc ceseesedicciedsewse dacddes oceeéeceaacs nea 
a a a Rac ig mE vcadasagtaaunetuaecaciaelee 
WHEELS. 
Driving, diameter over tires...........+.. Guccccvcceccovece cocccces 56 in, 
Driving, thickness of tires.......+..- pihaskodeseeeaest ecceccoccccccS se Mle 
Driving journals, main, diameter and length..........+..+.+--10% x 12 in. 
Driving journals, others, diameter and length............+-++e+. 9% x 12 in. 
Engine truck wheels, diamieter............... ea wanna tetaate o++ 2-28 in, 
MTD CRUE, SORNEEe gd cn a cc ceccccadewecctevesceus wid aokion . 5% x 10 in. 
Teailing truck wheels, diameter. .......ccccccccccccesescccccccccces 36 in. 
Oo rrr rrr rer rr cr er re ey 6 x 11 in. 
BOILER. 
OS ck vie anc beavis sdcnwdeccsedasacnVensenceagedrseeeenaunaul 
be CEP CEE CET CCOTPT EE CEE TTC OC ee 180 Ibs. 
Cee ee OE GOOD GIR a oc occ cc ccc ccctccecuenacedéacueean 78% in. 
a NOI OI IIs on oc eke code sceccacconenecactadeceus 102 x 72 in. 
PisGROX PIMSES, ENIGMMOSS. 2. ccc cece ccc sseccccccecescoccensioes ¥% & 9/16 in. 
iy hh CE Tere Mere rere eC ee F—5 in. S. & B. 4% in. 
Tubes, number and outside diameter... .......cccccccccocccces 374—2% in. 
pO, EES rerrrr er rer eer ee coer ee 19 ft. 6 in. 
RR CE RUIOR ys 6 ooo ccc cedccccceceeieseuaecteaueseans 4,277 sq. ft. 
Heating: eusface. GtGbOKs «2... cccesccccscccececs éuawveawadewead 189 sq. ft. 
REO SI, CIN G o's ceeds ceccdadncucacencdeevecqceeuges 4,466 sq. ft. 
CI oo 6 oe hha hae Oak Kee Reece sks edawesendebuneeeelveseee 51 sq. ft. 
Smokestack, height ‘above WN 6d d'n cd6aKdecewextecereeaLccacenee 185% in. 
Cee Oe HEE i OBBié ons 660 6c0c0cesecscsseeasneetxdareeee 112 in. 
TENDER 
PU et ii debivatcieiieowivekaea dens weawedaaed aaa 15 & 10 in. Chan. 
Ws CONE aa x cake cees cucadcctutcannneeundceasaneeweneeseee 33 in. 
Tomah, Geamrtet 6nd leet oc occ acc cckccccienne savcceceus 5% x 10 in. 
WO CANIN osc 5 cee cncccccdkedececucnvecanwuséyandeamanieun 9,500 gais. 
COM CINBRINN cad dcmdditccncdvesecedsreeeeacuaswateaeseneanene 16 tons 








THE ABUSE OF THE M. C. B. REPAIR CARD. 


To THE Epitor: 

A considerable amount of attention has recently been given by 
the railway clubs and technical journals to the use and abuse of 
the M. C. B. repair card. The free discussion has no doubt resulted 
in much good on many roads, but I believe we are now receiving 
the maximum benent that we will receive from such discussion. 

Reading between the lines in the remarks of various persons it 
is easy to infer that they are not all satisfied that they are get- 
ting the protection the repair card is intended to give. It is pos- 
sible that the abuse of the repair card in the majority of cases 
is due to failure to apply or properly fill out rather than de- 
liberate misuse of the card. 

If there is reason to believe that the repair card is not now 
his properly used there is a cheap and certain remedy, i. e¢., 
to have a corps of inspectors representing all roads, the expense 
to be prorated on the basis of the total number of cars owned 
by each road, these inspectors to have access to repair tracks, 
shops and records and report to the proper authority any misuse 
of the repair card which they find. I believe that great good 
would be accomplished by a surprisingly small number of in- 
spectors. The mere fact of their being liable to visit any repair 
track at any time would keep all concerned on the alert at all 
times to know that the repair card was being properly used. 

M. C. B. 














DIES AND FORMERS FOR FORGING COUPLER YOKE FILLERS. 


FORGING COUPLER YOKE FILLERS. 


The filling pieces used in connection with draw bar yokes hav- 
ing the rear end curved_instead of being forged with square 
corners, are usually made of cast steel. Machine forging has, 
however, been developed to a point where it is cheaper to use 
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COUPLER YOKE FILLER. 


scrap wrought iron or steel for this purpose. The forgings are 
more satisfactory because the parts may be formed truer, they 
are finished with a smoother surface and are stronger than the 
average cast steel usually furnished. 

The coupler yoke filler, shown on the drawing, is used on sev- 
eral classes of Pennsylvania Railroad freight equipment and is 
being very successfully forged on a 6-inch universal forging 
machine,* with the dies and formers shown in the photo. Scrap 
material is assembled, as shown in the foreground of the photo 
and is heated. The flat pieces are usually made from old arch 
bars. The amount of the parts thus assembled is governed by 
weight. Only one movement of the machine is necessary to 
complete the forging. The fin is at the edges of the rectangular 
section and is easily removed by forcing the forging, while hot, 
through a die in the vertical press of the machine. These forg- 
ings are made in the smith shop of the Altoona car shops. 


* See page 382 of the October, 1905, issue for description of this type 
of machine. 
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STEEL CAR FOR CARRYING PLATE GLASS. 





A steel car for carrying plate glass, designed by the Pennsyl- 
vania Railroad for the Pittsburg Plate Glass Company, is shown 
on the accompanying drawings. As the glass must be carried 
standing in an upright position it is necessary, in order to have 
sufficient room within the clearance limits, to provide a well-hole. 
This arrangement also makes it easier to securely brace the 
lading. Following are the general dimensions of the car: 


Rin GU Gi MC ca tatstadceeedaeledetdbhentawsde cue ckeunaceeas 40 ft. 
i Ee OP OTE OT CENT TORT PCCP ROR CCC OEE 10 ft. 
a ere ee rr 30 ft. 
Length of well-hole opening (about)............cccccccccccces 19 ft. 2 in. 
Ween Ge OND GUM ¢ cic awacdiwodacctccesesceucwesvaasawens 6 ft. 
SE ON SOE ese dn cu eeeentacdide Keccdedatacncagwey 2 ft. 5% in. 
OD ee er reer rrr ene 3 ft. 10 in. 
Height from rail to top of well-hole floor...............200005 1 ft. 4% in. 


The weil-hole makes it impossible to use the ordinary center 
sill construction and the arrangement of the bolster and the 
end must be such as to transmit the buffing stresses to the sills 
at the side of the car. The outside sills consist of 15 in., 33 Ib. 
channels and extend the full length of the car. The inner sills 
are 12 in., 20% !b. channels. The end sill is a 15 in., 33 lb. chan- 
nel and is reinforced at the center, at the coupler opening, by a 
steel casting. The coupler carrier iron is also of cast steel. The 
draft sills are arranged for the use of Westinghouse friction 
draft gear and consist of 12 in., 20% lb. channels. The top of 
the car between the bolster and the end sill is covered with a 
14 in. plate, which also forms part of the bolster, being in- 
cluded between the channel members and the top cover plate. 


COMBUSTION AND EVAPORATION. 


Lawrorp H. Fry. 

Our knowledge of these two processes, which are so import- 
ant in the economy of the locomotive, is by no means exhaustive, 
and every contribution to it is to be welcomed. In his recent 
book on the locomotive,* Mr. Nadal throws light on some of the 
least well recognized points. His conclusions are based largely 
on an analysis of the experiments made by the Pennsylvania 
Railroad on their locomotive testing plant at St. Louis. Briefly 
stated, his opinion, based on .the heat balances calculated for a 
number of the tests, is that the efficiency of a locomotive is 
mainly determined by the efficiency of the combustion, and that 
the decrease in the efficiency of the boiler when the rate of evap- 
oration is increased is principally due to the increase in the force 
of the draft which carries away very considerable quantities of 
unburned coal, in the form both of solid sparks and of uncon- 
sumed gas. In other words, he concludes that the most im- 
portant factor in determining the power of a locomotive is the 
extent of the grate area and that the amount of the heating 
surface is of only secondary importance. 

In his chapter on combustion Mr. Nadal examines the results 
obtained at St. Louis on three of the locomotives working under 
varying loads. The locomotives considered are the Hanover 
compound superheater, the French de Glehn compound, and the 
Cole compound. From the report of the tests on these engines 
heat balances are calculated by the method described below. In 
the first place the amount of carbon actually burned is determined 
by deducting the amount of carbon in the sparks from the 
amount of carbon in the coal fired; although, as will be shown 
later, this does not give an entirely accurate result in the St. 
Louis tests. The amount of air supplied per pound of carbon 
burned is determined from the analysis of the smokebox gases, 
and the development of the heat balance then proceeds by the 
following steps: 

(1)—The loss of heat in the sparks is determined from their 
weight and their calorific value. 

(II)—The loss of heat due to the formation of carbonic oxide 
is determined from the amount of this gas present in the smoke- 
box gases, it being known that that volume of carbonic oxide 


* Locomotives a Vapeur, by Toseph Nadal, Assistant Chief Engineer of 
Motive Power, French State Railways. Octave Doin, Paris. 








This floor plate is stiffened by angles extending from near the 
junction of the end and center sills to the end of the bolster. 

The bolster is built up of structural steel members and plates. 
At the top is a % in. cover plate in addition to the % in. floor 
plate. The underside of the bolster consists of three % in. 
plates of different lengths, as shown on the drawing. The front 
and back channels of the bolsters are 12 in. deep, weighing 20% 
lb. per foot. The front channel is continuous and fastened 
to the inside and outside channels of the side sills with angles 
and pressed steel shapes. The rear channel is shorter, and is 
fastened only to the inside channel of the side sills, with angles. 
The short angles, plates and channels riveted between the bolster 
channels over the center plates, reinforce the draft sills and as- 
sist in distributing the buffing strains. 

The two sills on each side are covered with a % in. plate, 
24 in. wide, and are tied together by the % in. pressed steel 
diaphragins spaced 30 in. apart. The 3% x 3% x ™% in. angle 
riveted to the outer edge of this floor plate is used in connection 
with the bracing of the lading. The floor at the bottom of the 
weli-hole is supported by the 34 in. plate extending downward 
from the inner siil and by the above mentioned diaphragms. The 
6 in. I-beams, 12% lb., which carry the 23< in. floor timbers, are 
supported by the angle plates and by the 3% x 3% x W% in. 
angles which extend longitudinally and are fastened between the 
bottom of the vertical plates and the diaphragms. The part of 
the car between the end of the well-hole and the bolster is slight- 
ly depressed and is covered with planking, as shown. The car 
is equipped with the standard Pennsylvania 4o-ton trucks. 


which contains one pound of carbon might have been burned to 
carbonic dioxide with the production of 5,680 calories. 


(1II)—The amount of heat carried away by the smokebox 


gases is determined from their weight, assuming their specific. 


heat to be constant at 0.24. 

(IV)—If the hydrogen in the coal is completely burned, about 
0.35 pounds of water will be produced for each pound of car- 
bon burned, and the amount of heat carried into the smokebox in 
this water must be taken into account. 

(V)—The difference between the actual total loss of heat, as 
determined by the measurement of the boiler efficiency, and the 
sum of the above losses (I, II, III, IV), represents the heat lost 
by external radiation, together with any losses through the escape 
of unburned combustible gas. Now, for any one locomotive the 
loss by external radiation must be constant for all tests, and in- 
dependent of the rate of combustion, since it is determined only 
by the extent of the exterior surface of the boiler, and by the 
difference between the temperature of the boiler, which remains 
constant, and the temperature of the surrounding air. At the 
lowest rates of combustion the loss by unburned gas, if existent, 
is a minimum, and the difference (V) will be a close approxima- 
tion to the loss by external radiation alone. In effect the dif- 
ference (V) calculated for the different locomotives from the 
tests at the lowest rates of evaporation gives losses which are 
closely proportional to the dimensions of the locomotives, that is 
to say, to their exterior surfaces. It is also found that in the tests 
at a high rate of evaporation, there is a further very considerable 
loss, which is partly due to the fact that not all of the sparks 
were caught and taken into account, but which is mainly to be 
accounted for by the escape of hydrocarbons in an unburned 
state. 

It is the escape of these unburned hydrocarbons which is re- 
sponsible for the decrease in the boiler efficiency, which takes 
place when the amount of fuel burned per square foot of grate 
per hour is increased. The hydrocarbons are not burned in the 
layer of incandescent coal on the grate, but are distilled off from 
the coal on the grate and being carried through the firebox by the 
flow of air, are more or less completely burned according to the 
speed of the flow. 

In applying the above method of analysis to the St. Louis tests, 
it should have been slightly modified as to the method of deter- 
mining the amount of solid carbon escaping unburned, for as the 
Pennsylvania report of the tests points out, it was found to be 
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impossible to catch all of the sparks. Mr. Nadal in taking the 
difference between the carbon fired and the sparks as the amount 
of carbon burned obtains too high a figure for the amount of 
carbon actually burned, particularly in the tests at high rates of 
combustion. This is shown by Mr. Nadal’s figures though he 
does not call attention to it. In the tests of the Cole engine the 
sparks amount to just 3 per cent. of the coal fired, with the de 
Glehn engine 9 per cent. of the coal re-appears as sparks, while 
with the Hanover engine the sparks collected are 5.5 per cent. of 
the coal fired at the lowest rate of combustion and 17.4 per cent. 
at the highest rate of combustion. An examination of the tests 
as a whole shows that this difference is not due to a greater effi- 
ciency of combustion on the part of the Cole engine, but merely 
to: the escape of the sparks. As a matter of fact, the Cole en- 
gine was fitted with an American self-cleaning front-end, while 
the other two machines had nettings which tended to retain a 
larger proportion of sparks in the smokebox. 


The discussion of the escape of the unburned hydrocarbons 
might also have been extended with advantage. It is pointed out 
that the gases distilled from the coal on the grate are carried 
away by the flow of the air through the grate and that the com- 
pleteness of combustion is dependent on the rate of the flow of 
the air. The completeness of the combustion and consequently 
the boiler efficiency, is also very largely dependent on the style 
of firebox in which the combustion takes place. An increase in 
the volume of the firebox increases the length of time the gas 
and air are in contact and has the same effect as a reduction of 
the rate of flow of the air, and at the same time the efficiency of 
the combustion is promoted by any arrangement which tends to 
maintain the interior of the firebox at a high temperature, or 
which tends to produce a more intimate mixture between the 
air and the gas to be burned, the fire-brick arch is of value in 
both these directions. It is also to be noted that it is not un- 
common for the efficiency to be cut down for lack of a sufficient 
excess of air beyond that actually needed for the complete com- 
bustion. It may be further pointed out that the experimental 
‘investigations of the escape of unburned hydrocarbons are by no 
means complete. In the St. Louis tests no examination was made 
of the smokebox gases to determine whether there were any com-- 
bustible gases present. Experiments made by Mr. Dubost on 
locomotives on the Eastern Railway of France are quoted by Mr. 
Nadal. These showed that when no solid combustible was car- 
ried over into the smokebox, the smokebox gases contained no 
hydrocarbons or free hydrogen; but that when the boiler was 
forced so that solid combustible was carried over, the smokebox 
gases contained an amount of hydrocarbon which was consid- 
erably in excess of that corresponding to the amount of solid 
combustible. 


Coming now to the utilization of the heat in the production 
of steam, Mr. Nadal points out the heat produced in a locomo- 
tive firebox is transmitted to the heating surface in two ways. 
Part of the heat is communicated to the products of combustion 
and serves to raise their temperature, while another part heats 
the firebox walls by direct radiation. If there were no radiation 
the temperature of the products of combustion in the firebox 
would be very much higher than is actually the case. The dif- 
ference between the actual temperature and that obtainable if all 
of the heat produced were communicated to the firebox gases, 
gives a measure of the heat transmitted by direct radiation. 
Taking the tests for the three locomotives considered above and 
those for the Baldwin compound tested at St. Louis, the heat 
radiated directly is about one-half of the total heat produced at 
low rates of combustion and about one-third of the heat pro- 
duced at the high rates of combustion, or in other words the 
evaporation due to the firebox heating surface is from one-half 
to one-third of the total evaporation of the boiler. Contrary, 
however, to a generally accepted idea the area of the firebox 
heating surface, or rather the ratio of this surface to the area 
of the grate has little effect on the evaporative power of the 
boiler, for the firebox heating surface absorbs the radiated heat 
very readily. For example, Mr. Nadal finds that when the rate 
of combustion is 103 pounds of coal per square foot of grate per 


hour the rates of evaporation of the various fireboxes are as fol- 
lows: 

For the de Glehn engine, 21.7 pounds of water per square foot 
of firebox heating surface per hour. 

For the Baldwin engine, 25.7 pounds of water per hour. 

For the Hanover engine, 28.8 pounds of water per hour. 

And for the Cole engine, 40.6 pounds of water per hour. 

This considerable variation in the rate of evaporation at the 
firebox heating surface is chiefly due to the fact that the amount 
of heat radiated is determined by the area of the grate, and not 
by the extent of the firebox surface; consequently, as the fire- 
box absorbs all of the heat radiated, a large grate area combined 
with a restricted firebox surface, as in the case of the Cole en- 
gine, will give a high rate of evaporation per unit of firebox sur- 
face, without directly affecting the general boiler efficiency. 








LOCATION OF SIDE BEARINGS ON TENDER TRUCKS. 





Tueopore H. Curtis.* 





The distance from center to center of side bearings on a tender 
truck bears a certain relation to the gauge of the flanges of the 
truck wheels, to the height of the top of the side bearing on the 
truck from the top of the rail, and to the maximum elevation 
of the outer rail on a curve. The height of the bearing of the 
center bearing above the top of the rail does not affect the po- 
sition of the side bearing, nor does the height of the center of 
gravity of the tender above the rail. The lower the center of 
gravity of the tender, the better for stability in running. 

The centers of the side bearings should not be outside of a 
perpendicular line from the point of support on the rail. This 
point of support varies a little, due to the position of the rail 
in relation to the throat of the wheel flange, but in the calcula- 
tions herein it will be assumed as coming in the throat of th2 
flange of the wheel. The greater the distance from the top of 
the rail to the top of the side bearing, the closer the side bearings 


should be, center to center, for the same gauge of the wheel 











TENDER ON LEVEL TRACK AND ON TRACK WITH OUTER RAIL RAISED 
SEVEN INCHES. 
flanges and the same maximum elevation of one rail above the 
other. 

When the center of the side bearing is located over the poin= 
of support on the rail, or inside of the supporting points, a verti- 


cally applied load that may come on either side bearing cannot 
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produce a stress that will tend to lift either side of the truck off 
the rail; but when the side bearing is outside of the point of 
support on the rail, a vertically applied load may come on one side 
bearing and produce a stress through a leverage (with the point of 
support on the rail below the loaded side bearing as a fulcrum), 
and if the leverage is long enough and the load heavy enough, 
it will lift the wheels on one side of the truck off the rail. One 
arm of the lever is the distance from the supporting point on 
the wheel and rail to a perpendicular line through the center of 
the side bearing that is overhanging the rail, and the other arm 
of the lever is the distance from the supporting point on the 
wheel and rail to a perpendicular line through the first point of 
contact within the center bearing or the opposite side bearing, 
as the case may be. Therefore, for safety, under any general 
condition (with one rail higher than the other) a side bearing 
should not be outside of a perpendicular line above the point of 
support on the rail. 

On the accompanying diagram the tender is shown in a level 
position by the dotted line; the full lines show it as it would 
appear on a track having the outer rail raised about seven inches. 
The center line B is perpendicular; likewise the line F of sup- 
port over the rail is perpendicular; therefore, lines B and F are 
parallel. The center line B’ is at an angle to line B, and the 
line F’ is at the same angle to line F; therefore, lines B’ and F’ 
are parallel. The angle A and the angle A’ are therefore the 
same. The angle T is the same as A or A’, as the perpendicular 
line B is square with the level surface line of the track, and B’ 
is square with the surface line of the tread of the wheel. 

As the angles A, A’ and T are the same, the dimension X 
bears a direct relation to the distance E, X representing the 
distance from the line F to F’ at the top of the side bearing. 
The distance from center to center of side bearing (C) is the 
distance of the gauge of wheels (G) less twice the distance X, 
and distance C is determined by the following formula: 


c~ o-(2#2) 


Example: Assume the gauge of wheels to be 56 inches, the 
elevation of the outer rail 7 inches, and the height from the top 
of the rail to the top of the truck side bearing 28 inches. 


2 
c= (eae = 49 Inches 


The gauge between the throat of the flange of the wheels, or 
wheel gauge, is the distance that affects the position of the side 
bearing and not the distance that the rails are apart. 

The above formula does not take into account the weight of 
the truck in comparison to the weight on the truck, as the weight 
on the truck in its relation to the truck weight varies, because of 
the varying amounts of water and fuel carried, and the uneven- 
ness of the track and the listing to one side or the other, which 
varies the load on one side bearing or the other. The formula 
gives the location of side bearings that is reasonable for any load 
on the truck when vertically applied. 

In review: When a tender lists to one side when running or 
standing on a straight track, due to one rail being lower than the 
other, the tendency is for the tender as a whole to rotate side- 
wise over the lower rail (this rail being the fulcrum) ; likewise, 
the portion of the tender above the trucks has a tendency to ro- 
tate sidewise over the side bearing on the low side (this side 
bearing being the fulcrum), and when the centers of the side 
bearings are far enough apart to permit of the side bearing on 
the side over the lower rail to overhang the rail, the weight will 
produce a lifting tendency on the wheels on the higher rail, but 
when this side bearing does not overhang the rail, the weight 
does not produce the lifting tendency referred to. 

When the tender is listing, the body and trucks of the tender 
will tend to move sidewise over the fulcrum rail as a whole, and, 
when the side bearing overhangs the lower rail and the listing is 
intense enough, the weight will raise the wheels from the higher 
rail. This is equally true on a curved track, unless the speed is 





great enough to produce a centrifugal force sufficient to keep 
the wheels on the high outside rail to the track. 

When the listing, or sidewise force, is intense enough and the 
centers of the side bearings are sufficiently close together, the 
body of the tender above the trucks will rotate on one side bear- 
ing (the lower side bearing being the fulcrum) instead of the 
body and truck as a whole rotating sidewise over the fulcrum 
rail, thereby leaving the truck to stay on the track with the wheel 
flanges between the rails. 

It is better, when the sidewise stresses are approaching the 
critical point, to have the side bearings close enough together to 
cause the portion of the tender above the trucks to rotate inde- 
pendently on the side bearing as a fulcrum and cause the center 
bearing to raise up momentarily and cushion the thrust, as this 
center bearing has a center pin to guide it back to position, than 
to have the wheel flanges raise up momentarily and have nothing 
to guide them back between the rails, as the case would be if the 
side bearings were far enough apart to cause the body and trucks 
to rotate as a whole over the rail as a fulcrum. 


THE INTERNATIONAL RAILWAY FUEL ASSOCIATION 

This association will hold its first annual meeting at the Audi- 
torium Hotel, Chicago, June 21, 22 and 23. Although it was 
only organized last fall it has a membership representing prac- 
tically fifty per cent. of the railway mileage of North America; 
also a number of members in foreign countries. 

Committee reports will be presented on the following sub- 
jects: The proper method of purchasing fuel with regard to oper- 
ating and traffic conditions, considering also the permanent inter- 
ests of the producer when located on the consumers’ rails; chair- 
man, Thomas Britt, general fuel agent, Can. Pacific, Montreal, 
Can. Standard type or types of coaling stations, best design and 
most economical coal chute for handling coal from cars to loco- 
motives; chairman, J. H. Hibben, fuel agent, M. K. & T., Par- 
sons, Kan. Best method of accounting for railway fuel, includ- 
ing movement from mine through coaling station to engines, up 
to monthly balance sheet; chairman, J. P. Murphy, storekeeper, 
L. S.& M. S. R. R., Collinwood, Ohio. Difference in mine and 
destination weights; legitimate shrinkage allowable on car-lots; 
correct weighing of coal at mines and on railroad track scales; 
importance of tare weights being correct; chairman, F. C. Meag- 
ly, A. G. F. A., Santa Fe, Chicago, Ill. Difficulties encountered 
in producing clean coal for locomotive use; chairman, Carl 
Scholz, mining engineer, Rock Island-Frisco Lines, Chicago, II. 
An individual paper on “Briquetted Coal as a Railway Fuel” 
will be presented by C. T. Malcolmson, briquetting engineer, 
Roberts & Schaefer Company. 

On the second day of the meeting the association will be guests 
of the United States Steel Co., at Gary, Ind., making the round 
trip from Chicago by water on the specially chartered 1909 
steel steamship, United States. Opportunity for a business meet- 
ing will be afforded en route and refreshments and music will 
be provided. 

Eugene McAuliffe, general fuel agent of the Rock Island- 
Frisco Lines, is president of the association, and D. B. Sebastian, 
fuel supervisor, C. & E. I., and E. & T. H. R. R, 327 La Salle 
Street Station, Chicago, is secretary. 











SUMMER SCHOOL AT THE WISCONSIN UNIVvERSITY.—A new 
feature of this summer school, which will continue for six weeks, 
beginning June 28th, will be the courses in public utilities testing 
and accounting, for those desiring to become familiar with the 
requirements of the Railroad Commission of Wisconsin which 
has the administration of the Wisconsin public utilities law. Cer- 
tain engineering courses are also offered for those having the 
requisite preparation ; also courses in steam and gas engines, elec- 
tricity, machine design, mechanical drawing and allied subjects. 
There are no entrance requirements, the purpose of this school 
being to offer practical instruction by lectures and laboratory 
practice. Information may be obtained from F. E. Turneaure, 
Dean, College of Engineering, Univ. of Wisconsin, Madison. 
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EFFICIENT FOREMEN. 





J. F. WuiItTEFOoRD. 


Introductory—The maintenance of equipment of railroads 
absorbs approximately 16 per cent. of the gross earnings and 
with the reduction of rates and higher labor and material costs, 
the tendencies are toward an increase in this percentage rather 
than otherwise. The attention of many railroad managers has 
for several years been directed toward economy in this depart- 
ment and considerable effort has been devoted to the improve- 
ment of the efficiency of the wage earner. The introduction of 
mechanical methods in shop management, the development of 
specialized workmen and the improvement in machine and hand 
tools have all contributed to the increase in operative efficiency 
of shop organizations, but the training of the individual workman 
has perhaps received the most attention. 

Well organized and thoroughly appointed systems of instruc- 
tion have been established for apprentices; night schools, reading 
rooms and circulating libraries have been provided for the older 
employees in an effort to educate in knowledge and skill. As 
these are of little value without a wiliingness on the part of the 
individual to work, differential wage systems have been designed 
and applied with the intent of inducing industry, and well di- 
rected and persistent effort has accomplished splendid results. 

The Necessity for Training the Foreman.—As a shop organiza- 
tion is merely an arrangement whereby the efforts of its mem- 
bers, both individually and collectively, are directed toward the 
accomplishment of certain results, inefficiency on the part of any 
member will diminish the effectiveness of the entire organization. 
Educational efforts, therefore, cannot be confined to any one 
portion of the organization and since the training of the workmen 
has proven advantageous it is not improbable that the training 
of foremen will be equally profitable. Efficient workmen are 
highly desirable, but efficient foremen are even more so, as the 
influence they exert upon the remainder of the organization is of 
greater importance and varies according to the relative positions 
they may occupy. 

Under the old régime the main requisite for a foreman was 
proficiency in his particular trade, but in modern practice, while 
practical knowledge is an important administrative 
ability is largely the controlling factor. To be a good foreman 
does not consist merely in being able to keep in touch with the 
work of subordinates, to issue instructions covering a routine of 
operations or to pass judgment on the quality of the work done; 
neither does it consist in possessing personal qualifications 
necessary to drive men to the limit of endurance for a brief 
period in case of urgent need. A foreman to be real efficient 
must be able, through intelligent and careful study of conditions, 
to keep all of his men up to their highest efficiency throughout 
their entire working hours; and not for an occasional day, but 
for a continuous period. 

The Difficulty in Determining the Efficiency of the Foreman.— 
To properly determine his efficiency is often a complex problem, 
as his efforts are directed under variable conditions. In many 
locomotive repair shops to-day the efficiency of the shop force is 
measured by the total number of engines turned out; in others 
the output is classified, i. ¢., light, heavy and general; neither 
considering fully the size of, nor the extent of repairs to the 
engines with any degree of accuracy. With this method, the 
apparent efficiency of the shop increases with an increased cost, 
even though the repairs remain the same; less efficient organiza- 
tion producing a higher cost for the same quantity of work. 

Any standard where the number of engines repaired, as well 
as one where cost alone constitutes a basis, is wholly inadequate 
and entirely unreliable, as there is no measure of the amount of 
work which may have been necessary. Supposing, however, that 
an equitable standard could be zrranged for the efficiency of a 
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shop on an output basis; the determining of the efficiency of 
the individual foreman would be as far from solution as ever. 
Measuring the efficiency of an erecting shop by the number of 
engines repaired per pit, cr the average number of days deten- 
tion per engine, is as unsatisfactory as measuring the efficiency 
of a machine shop by the number of engines turned out plus 
the number of shop orders or similar work during a given 
period. 

Efficiencies determined in this manner are so misleading as to 
create erroneous impressions, more especially where records are 
not kept of the operations performed by each individual work- 
man. 

How to Gauge the Efficiency of the Foreman.—With differ- 
ential wage systems these records are available and the most sat- 
isfactory method is to consider the efficiency of each foreman 
equal to the average efficiency of all the men under his super- 
vision for any given period. With a “standard,” scientifically 
determined for a certain operation, whether it be time or money, 
the efficiency attained is the ielation the actual performance 
bears to the “standard’’; the relative advantage of the employ- 
ment of time standards is very evident. The efficiency of a 
workman for any period is the relation the total hours worked 
bear to the total hours allowed, and the efficiency of any gang 
or department is the relation the total hours worked by all of 
the men bears to the total “standard” hours allowed for all of 
the operations performed. 

Having, therefore, determined a satisfactory standard and 
made provision for accurate and constant measurement, it is 
essential that each foreman be furnished with all information 
possible concerning the men whose work they are directing. 
Under the “efficiency” wage system this is arranged in a very 
simple manner, as each foreman is furnished a monthly state- 
ment showing the following data relative to his department: 

Number of men employed. 

Number of men on schedule work. 

Number of hours actually worked. 

Number of hours actually worked on schedules. 

Number of hours standard. 

Average ethciency of department. 

Per cent. of hours covered by schedules. 

He is also furnished with a detailed statement showing the 
name of each man under his supervision, the number of hours 
worked on schedule and the efficiency of each individual for the 
month. Having such information each foreman knows withou' 
further inquiry the relative abilities of his various men; a matter 
which otherwise would be exceedingly difficult to accurately de- 
termine. As the average foreman has from forty to sixty men 
under his supervision, he can only know in a general way where 
his assistance is most needed, but with such definite information 
there need be no question. 

How to Stimulate and Reward the Foreman.—Putting aside 
sentiment, adequate compensation should be provided for acquir- 
ing skill and efficiency and no exception should be made in the 
case of the foreman. To stimulate the foreman in this respect 
the “efficiency” plan provides for the payment of a bonus to the 
foreman according to the average efficiency of his men. If the 
average efficiency of all of the men in his department is 100 
per cent. the foreman receives a bonus equal to 20 per cent. cf 
his wages, with further provision that Io per cent. additional 
bonus will be paid if all of the hours worked are covered by 
schedule. Both the percentage on efficiency and on hours worke:l 
on schedule decreases until 66.6 per cent. is reached, at which 
point no bonus is paid. 

The results obtained from the application of this system are 
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very gratifying, as foremen who felt they were making every 
effort found they were able to increase their average efficiency 
by close study of the men whose efficiencies were below normal. 
To keep the men steadily employed and to assign work to them 
in which they are most proficient, together with the avoidance 
of shifting them from one class of work to another, calls forth 
many of the qualities that go to make a good foreman. 

One toreman in an erecting shop was able to increase his ef- 
ficiency from 87 to 99 per cent. by working his men individually 
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For supervising and directing all work im.......cccccsccecccccccccece é 
a Bonus will be paid on the per cent. of hours worked Bonus and the 
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Bonus will not be paid unless all work is satisfactory to the............. 
Bonus will not be paid on per cent. of hours unless over 67% 
of the total number of hours worked in the department are worked on 
Bonus Schedules. Bonus on efficiency will be subject to deduction, as per 
column headed ‘“*% of Deduction,” when the per cent. of hours worked falls 
belew 67%, and no bonus wil! be paid when 33% or less is worked. When 
the per cent. of efficiency is over 100%, no increase will be made in the 
20% bonus on efficiency, unless 106% of all the hours are worked Bonus. 
If 100% cf all the hours are worked, bonus will be allowed as per schedule. 
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and in pairs rather than in gangs of three to six men. Another 


foreman in the car department was able to increase his efti- 
ciency from 97 per cent., a very satisfactory figure itself, to 101 
per cent. through re-arranging his force so that men, whose per- 
sonality or physical ability enabled them to work to better 
advantage, were placed together. Another foreman finding that 
considerable rivalry existed between two of his men placed one 
of them on a class of work with which he was very familiar, with 
a high efficiency resulting, and the other, not to be outdone, raised 
his efficiency to equal that of the first one. 

This illustrates the far-reaching effect produced through a 
stimulus to the foreman and something which would not make 
itself evident without an accurate method of determining fore- 
men’s efficiency. While these are matters of minor importance 
individually, when taken collectively they assume enormous pro- 
portions, as they reflect daily occurrences in all industrial estab- 
lishments. 

This feature of including the foreman has perhaps been over- 
looked in discussions as to the relative advantages of the dif- 
ferent wage systems. Numerous occurrences can be cited by the 
writer from personal experience where shop foremen opposed 
the introduction of piece work, not because of antagonism to its 


economic principles, but due to the system affording opportunity 
for the men to earn more money than the foreman. Various 
hindrances were placed before the exceptionally fast men—minor 
delays in being furnished with material or additional help when 
required, and in some instances insufficient work provided—in 
an effort to hold his earnings at a lower figure than the fore- 
man’s wages. 

This need not occasion surprise when it is considered that the 
wages of foremen have not increased in proportion to the wages 
of the workmen. In many positions zo-day, foremen are receiv- 
ing the same salaries as fifteen years ago, while the average rate 
of pay of their men has advanced 20 per cent., and the duties of 
the foremen are far more exacting than under former conditions. 

A precautionary measure against any inclination on the part 
of the shop foreman to encourage quantity of work in prefer- 
ence to quality, is incorporated in the schedule covering the 
work of shop inspectors, who pass final judgment on the fin- 
ished products. This feature consists in providing substantial 
increase in efficiency of the inspector for each defect located. 
The efficiency of the general foreman of a shop is the average 
efficiency of all of his subordinates, which directs his efforts to 
maintaining an even balance among the several departments. 

The Road Forcman of Engines.—To provide the necessary 
stimulus to a road foreman of engines by permitting him to 
adjust his wages according to his ability, a schedule covering 
various items upon which a standard has been placed, is pro- 





ROAD FOREMAN OF ENGINES 
Standard Schedule 
bedatddncsanweeaes Division. 

This schedule provides for the monthly payment of bonus to road fore- 
men of engines for economical and efficient performance of locomotives on 
the division indicated above. The performance of locomotives on the divis- 
ion will be determined by the following items: (a) the cost of repairs to 
freight engines pez engine mile; (b) pounds of fuel fer freight engines per 
1000 ton miles; (c) miles run per engine failure (freight and passenger); 
(d) cost of lubricants charged to freight engines; (e) cost of other supplies 
charged to freight engines; (f) average mileage between shoppings of 
freight engines; (g) average mileage of passenger er:gines between shop- 
pings. 

In determining the efficiency of road foremen for the current month, 
consider the following allotments for each item as constituting 100 per cent. 
efficiency on this division. The reiative value or proportion which each 
bears in the determination of the operating efficiency is shown in the column 
headed “Relative Values.’ In calculating the efficiency of road foremen, 
multiply the efficiency of each item by the corresponding figure in the 
“Relative Value’’ column, add together the figures thus obtained and divide 
the total by 20. 


Relative 
Allotment. Values. 

(a) Cost of frt. eng. reprs. per eng. mi., 12 mo. 
SRS TN OO 6 incenedccnwndcdeandeddnéaeas “annsqacaes Taaqaeees 5 

(b) Pounds of fuel, frt. engs. per 1000 T. M., 12 
TA GUNG BE TAOS io erase cnceddddaneVcdenes Keadeedens “axtmenes 5 

(c) Miles per failure, frt. and pass. engs., 12 mo. 
SR EPG a 4 adecccacecccécanaadeceadan “eacudacad eaaeenaee 3 

(d) Cost of lubricants per 100 eng. miles, 12 mo. 
OUR DECOM Cidncnnaddcwietaninegicsene + @iaaddowns exenaee 1 

(e) Cost of other supplies per 100 eng. mi., 12 mo. 
UGS TE GAMES io kd a vind dacnsiwaeudlaneve.. .<eaesanee Vaan 1 

(f) Mileage of frit. engs. between shoppings, 12 
Si Rs OE PRD Sa vi vcicsegakddccacieiiGue, “<tuaseuuer lene 3 

(zg) Mileage of pass. engs. between shoppings, 12 
Si KE 1G CHEE hc cisvisvardccauseueeges san cecauees, CQuatuees 2 





vided whereby his efficiency is determined. Originally the road 
foreman’s duties were to instruct new engineers in how to get 
over the road and new firemen in the art of keeping up a full 
head of steam, but in addition he is now held accountable for 
the consumption of fuel, lubricants and supplies. He is also 
asked to explain the cause and suggest the remedy for engine 
failures, utilize his ingenuity to increase the average mileage 
between shoppings and at the same time keep a watchful eye 
on the repair bill of all engines in his territory. 

With no well defined duties the work of the road foreman is 
largely discretionary and the results he obtains are entirely due 
to his personality and his ability to preperly divide his time and 
attention. 














236 AMERICAN ENGINEER AND 


RAILROAD JOURNAL. 








furnished the road foreman at 
regular intervals and all items ccntributing to low performance 
of locomotives are constantly and systematically followed, the 
average efficiency of the road foremen from month to month 
reflecting directly the result of their efforts. 


The schedule acts as a further check on the efficiency of the 
shop foreman, should he be induced through desire of extra 
compensation to increase his efficiency by accepting poor wore. 
In this event it would become evident in the fuel consumption, the 
number of failures and the extent of repairs necessary to correct 
the matter and the road foreman losing on all of these items 
would take prompt action to have the difficulty corrected. 

The Master Mechanic.—Nor should the application of the eff- 
ciency plan end with the general foreman or the road foreman 
of engines, as the master mechanic upon whom rests the re- 
sponsibility of the entire performance of the division is entitled 
to full consideration. Successful railroad operation is dependent 
upon the ability to furnish efficiently and economically its only 
commodity—transportation. The efficiency of a master mechanic 
must, therefore, be measured by the extent to which he is re- 
sponsible and the standards provided must consider the cost and 
quality of service rendered within his jurisdiction. 





To Master MECHANICS: 

In recognition of efficiency and economy in operation of divisions, it is 
proposed to share with master mechanics a proportion of the savings effect:d 
by their efforts. 

In ascertaining the operating efficiency for the current month, consider 
the following allotments for each item as constituting 100 per cent. efficiency 
on this division. The relative value or proportion which each item bears in 
the determination of the operating efficiency, is shown in the column headed 
“Relative Values.’’ In calculating the operating efficiency of the division 
multiply the efficiency for each item by the corresponding figure in the 
“relative values” column; add together the figures thus obtained and divide 
the total by 40. 

Relative 

Allotment. Values. 

1—Locomotive repairs, per locomotive mile, 12 mo. 
i IN re ok Cig nls aisha oie ele aul we hike > 
2—Freight car repairs, per 100 car miles, 12 mo. 
A a ee re er eee 


3—Passenger car repairs, per 100 car miles, 12 mo. 

tn f.2. cS cele eeSaschEGhSSSaeas SESSNSSSKS. ceSSINOTS 2 
4—Shop tools and machinery, per 100 locomotive 

oe ee ee 
5—Miles between shoppings, frt. and pass locos., 


oe Ec cl taba e se eRSas SeNGESeeen seep dce ew 
6—Miles per locomotive failure, 12 mo. avg., in 

Pt. oe Ce SCE RSG SAEE SAREE e es bbiesiucta Saalinwde 1 
7—Hours detention, per engine, 12 mo. avg., in 

ee ee ree PERSE KISR SLES EDN SERS Siekw cones. Sameageeee 


8—Total mach. dept. expense (frt.), per 1000 gr. 
tom mi. TE S00. BUP., MP DENIS. 6.0066 ca sicecess 





No well defined plan can be outlined to enable a master me- 
chanic to furnish better service at reduced cost, the results ob- 
tained reflecting directly upon his ability and ingenuity together 
with his personality in securing the entire co-operation of every 
employee under his jurisdiction. His power must be kept in good 
condition to give efficient service on the road and repairs must 
be made promptly and efficiently in order to reduce the time 
engines are held out of service. To secure a lower cost of re- 
pairs he must not only see that all employees in the various de- 
partments are working at the highest efficiency, but that every 
foreman follows the material issues with due care and that close 
supervision is exercised over the scrap pile. 

If the efficiency of any one department in the shop is low, 
personal attention must be directed toward assisting the fore- 
men concerned in raising it to a satisfactory figure and often- 
times he finds opportunity to enthuse through personal contact 
an individual workman to attain higher efficiency; all of these 
details have considerable bearing on the cost of operation. 

Again, some particular engine may not be giving satisfactory 
service, or have insufficient mileage to warrant being sent to the 
shop for repairs, in which event the road foreman must be con- 
ferred with personally and the necessary steps taken to correct 
the matter. 


Gross Tonnage per Engine Mile 
a 
Cost of Repairs iu Cents per Engine Mile 


a 
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e § 


Miles Run per Engine Failure 


Pounds of Fuel per 1000 Ton Miles 
is 
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FREIGHT LOCOMOTIVE PERFORMANCE, —-— DIVISION, 


It is, however, essential that he should be furnished with all 
information relative to the performance in his territory and that 
this should be presented in such a manner as to enable him to 
locate any irregularity or extravagance without delay. 

Keep Foreman and Officials Posted as to Costs and Perform. 
ances.—Important as is the education of foremen, and especially 
that they should be kept thoroughly familiar with the result of 
their work, many of our railroads do not keep the individual 
foremen fully advised as to the costs or furnish them with suffi- 
cient information to enable comparisons to be 
made with previous periods. Reports are often furnished of per- 
formance data but too voluminous to cnable the foreman to make 
correct deductions and generally sixty to ninety days after the 
performance occurs, with no other data available to assist in 
determining the cause of any fluctuations. 


satisfactory 


It is necessary that 
all available information be furnished promptly and be sufficiently 
clear and concise to enable a master mechanic or his individual 
foremen to determine at a glance where attention is most re- 
quired. 

The accompanying chart illustrates the method of furnishing 
the necessary data to foremen under the “efficiency” plan and 
has proven extremely valuable in assisting them to effect 
economies. Charts are furnished illustrating the labor charges by 
accounts month by month for an extended period for each sta- 
tion, the material charges being shown in a similar manner. As 
these are furnished as early after the close of the month as the 
data can be compiled, all charts being prepared and distributed 
by a central office, the necessity of each individual foreman keep- 
ing records is removed. 

The same data is also compiled by divisions, grand divisions 
and system territory and furnished to such officials as are inter- 
ested, as are also performance data on locomotive, freight and 
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PAYROLL BY ACCOUNTS. 


passenger car repairs, lubricants, supplies, engine failures, freight 
tonnage, iuel consumption, etc. 

For comparative purposes, the latter charts are arranged to 
show the performance data by individual months and also the 
average of a twelve month period, ending each month, all infor- 
mation upon which efficiencies are determined being graphically 
outlined. No foreman need be ignorant of his present costs nor 
of past performence either of himself or others; the charts serve 
doubly the purpose of keeping each foreman informed of his work 
and of keeping his superiors in touch with the ability of the in- 
dividual. 

The Results—The results obtained from the application of 
these methods cannot be accurately measured, though the cost of 
maintaining equipment where such practices are in vogue as com- 
pared with other railroads presents an interesting study. In the 
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“a” “Rp” “Cc” 
COST OF MAINTAINING EQUIPMENT PER TRAIN MILE ON THREE 
RCADS FOR THREE YEARS, 


accompanying illustration the cost of maintenance of equip- 
ment per train mile for three successive years is graphically por- 
trayed for three railroads each with a different wage system. 
Exhibit A is that of a railroad where the day rate system is used; 
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Exhibit B, where piece work is established in all departments, 
and Exhibit C, where the efficiency plan is in effect, not alone 
upon the workmen, but on the foremen as well. 

While comparison of maintenance costs among railroads can- 
not be made without considering operating conditions, this does 
not interfere with comparisons on the same road for different 
periods. On “A,” with no incentive for efficient performance 
on the part of either the workmen or the foremen the cost per 
train mile shows a steady increase. On “B,” where compensation 
is provided for efficient workmen without regard to the foremen 
the same tendency is in evidence. On “C,” offering every in- 
centive to both workmen and foremen to enlist their co-opera- 
tion, the costs for the three successive years present an entirely 
different appearance; a conclusive argument that efficient super- 
vision is not only advisable but absolutely necessary for eco- 
nomical operation. 

The education of a foreman is never complete, no service is 
so satisfactory that field for further improvement is not availabie 
and the provision of suitable remuneration for increased efh- 
ciency is so potent a factor in securing results that it should 
not be overlooked or underestimated. 


WITH THE RAILWAY CLUBS. 


The Canadian, Central, New York, Pittsburgh, Richmond, St. 
Louis, Western aiid Western Canada Clubs will not meet again 
until September. The New England Club will not meet until 


Octube7. 


Canadian Railway Club (Montreal).—The club expects to have 
an excursion during the summer. At the annual meeting in 
May the following officers were elected: President, H. H. 
Vaughan, assistant to vice-president, C. P. Ry.; first vice- 
president, A. A. Maver, master mechanic, Grand Trunk; second 
vice-president, A. A. Goodchild, auditor of stores and mechanical 
accounts, C. P. Ry.; secretary, James Powell, chief draftsman, 
motive power department, Grand Trunk; treasurer, S. S. Under- 
wood, chief draftsman, car department, Grand Trunk. 





Central Railway Club (Buffalo).—This club has just closed a 
must successful season. As the result of a letter ballot the 
meetings will hereafter be held in the evening rather than in the 
afternoon. The vote stood 203 to &. The annual outing of the 
club will be held the second Friday in September. At the busi- 
ness meeting to be held the evening of that day, Col. B. W. 
Dunn, chief inspector of the American Railway Association, 
will give an illustrated lecture on “The Safe Transportation of 
Explosives and Other Dangerous Articles.” 





New England Railroad Club (Boston).—At the May meeting 
a “Ladies’ Night,” three hundred and thirty-five sat down to the 
banquet. It was a great success. 





Northern Railway Club (Duluth).—F. L. Klock, chairman, 
Missabe Range Car Service Association, will speak on “Demur- 
rage, Its Benefits, Necessity, Etc.” at the next meeting, June 26. 


Si. Louis Ruilway Ciub.-At the May meeting the three new 
vice-presidents presented papers. J. E. Taussig spoke on “Active 
Membership—Its Obligations”; H. J. Pfeifer on “Grade Cross- 
ings”; C. Burlingame on “Club Uplift Suggestions.” 





Western Canada Railway Club (Winnipeg)—At the May 
meeting W. B. Lanigan, assistant general freight traffic manager 
of the Can. Pac. Ry., read a paper on the “Transportation Sales- 
man.” The club now has a membership of about: 230 and is 
planning big things for the fall. 
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HIGH SPEED TWIST DRILLS. 


The grade of the materials that are drilled in a railroad shop 
varies so much, and the machines upon which the work is done 
differ so greatly in construction, capacity and condition, that it 
is impossible te tabulate the maximum speeds and feeds at which 
different size drills may be used safely on various materials. 
Under these conditions the manufacturers of high speed twist 
drilis are naturally inclined to be conservative in recommending 
the speeds and feeds at which their drills may be used for gen- 


eral work. 
The table below has been compiled from 
by manufacturers of high speed twist drills 


WROUGHT IRON 

















data 
and 


submitted 
shows the 


have had many letters approving the speeds recommended and 
we also have had a number stating they were too low. We don’t 
recall a single complaint of their being too high.” 

The speeds recommended for twist drills B are lower than 
those for A, but the feeds are heavier and are more clearly de- 
fined; this is also true in the case of the data for carbon drills 
furnished by the two manufacturers. The speeds given for B 
are intended for wrought iron and steel and also for cast iron, 
although it is stated that in nine cases out of ten it will be pos- 
sible to run at a 25 per cent. increase in speed on the latter 
material. 

The speeds recommended for drills C are considerably higher 
than for either A or B, although it is quite possible that they 






































SIZE | MACHINERY | 
STEEL AND |. WROUGHT IRON AND SfEEL MILD STEEL GEN. WORK E | 
OF SOFT TOOL | | 
STEEL 
DRILL a) cenit _ a ee ee | 
pn rma , _—— = 
» - eD. R 
em. * | B CARBON c D CAST RON 7 » 
| ) : - 7 | 7 7 rie a me } 
A |Carbon |R.P.M.| Feed |R.P.M.| Feed R. P.M. | Feed |R P.M Feed |R.P.M.| Feed |R. P.M. Feed 
| | } 
eS Sete a Sa ER SEE ee eeees Sean er eee | 4584 =| + .003 
1-8 | 1528 OD ERROR CIES, ORS Rae MRE: 2292 | 005 
| 3-16 | 1020 yee Cee ed RES RIE: } 15 .006 | 
1-4 | 765 458 700 008 223 005 | 1146 | 008 
5-16 | 612 367 567 -008 178 005 | 916 .010 
3-8 510 306 467 011 | 148 -005 | 764 | 011 
7-16 437 262 400 O11 122 .005 657 -013 hoe 
1-2 | 382 229 350 016 | 111 007. | pt 014 534 | 016 368 0094 460 .0079 
9-16 | 340 GOS. eRe, SAI ee Ropes, meee es ee 0 016 
5-8 | 306 184 254 016 89 007 488 .017 
11-16 277 Se VAESRED |S ae eee, eon eee | 41 018 
3-4 | 255 153 233 016 74 010 | ~~ 382 020 | 
13-16 235 SE) SEAT Rien Beer ee eee ae 353 020 
7-8 | 218 131 200 016 69 010 =O 327 .020 | 
| 15+16 a a SS, DS ererere antes ae | Sa | 
1 | 191 115 174 020 58 010 | 287 | .020 
} 11-16 | 180 Ee, GTS) RRR Ca ae eeeemee cerns, (emer ecercn | 270 | -020 : 
11-8 | 170 102 154 020 | 49 010 | 2ss .020 | | 
1 3-16 | 160 ae USE ere, paneer Sree eee ie | 2 .020 Cre 
11-4 | 153 91.8 143 020 | 44 010 | 229 | .020 214 016 =| 147 0129 184 0108 
1 5-16 | 145 "Sa CRESS rae, (eS A See een See SiG, VAR PEG bh Si teen In, BERARDI ewes), Pend 
13-8 | 139 83.3 134 020 | 40 010 | 208 | .020 202 O16: isna ees ee es 
| 1 7-16 | 133 | a, De ESE TEeetoe ERE RBar | 199 ee, CRUNCH, Fora sairine, SEMAN | 
| 11-2 | 127 76.3 | 
| 19-16} 122 73.4 
15-8 | 117 70.5 
111-16] 113 67.9 
1 3-4 109 65.5 
113-16] 105.3 | 63.2 
7-8 102 61.1 
| 115-16] 98.7 59.2 
2 | 95.6 57.3 
| 2 1-16 92.7 | 55-6 
2 1-8 | 90.0 54.0 
23-16 | 87.4 | 52.4 
2 1-4 85.0 51.0 
2 5-16 82.7 1 49.5 
2 3-8 80.5 48.2 
2 7-16 78.5 | 47.0 
2 1-2 76.5 | 45.8 
29-16 | 74.6 | 44.7 
2 5-8 728 | 43-7 
2 11-16 71.1 42.6 
3-4 69.5 41.7 
2 13-16 68-0 | 40.7 
2 7-8 66-5 | 39.8 
215-16) 65.1 | 39.0 
3 63-6 | 38.2 
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feeds and speeds which they recommend for different size drills. 


The maker of drills A 
steel drills. 


also furnished similar data for carbon 
A feed of from .004 in. to .007 in. per revolution is 


recommended for drills smaller than 1% in. and a feed of from 


.005 in. to .or10 in. for larger sizes. 


The maximum results may 


be gained by watching clesely the condition of the drill—a 
chipped edge indicates too heavy a feed and the wearing of the 


corners too high a speed. 


The maker also writes as follows: “It 


isn’t safe for a twist drill manufacturer to recommend too high 
a speed for high speed twist drills; if this is done, and the ad- 
vice is followed, and the drills are smashed, the blame comes on 


the drill and never on the material or the drill press. 


What ad- 


- vice we have given and the tables used in our publicity work have 
been conservative and are what we call a “starting point,” to be 
increased as the consumer finds it can be done with safety. 


We 





-004 to .007 in. are recommended for drills smaller than 1-2 in. and from .005 to .010 in, for larger sizes 


are based on drilling a softer material. The feeds for the larger 
size drills are practically the same as those recommended for B. 

The manufacturer of drills D states that in order to obtain 
the best results from high speed drills it is necessary to operate 
them at high speeds and light feeds. A lubricant is recom- 
mended, except for cast iron. The data given for this drill is 
for general work. For ordinary shop practice on mild steel the 
following may be taken as a guide: 1 in. drill, 300 r.p.m., .016 
feed—reduce speeds approximately 15 to 20 per cent. where a 
lubricant is not used. For cast iron a 1 in. drill should be op- 
erated at 200 r.p.m. with a feed of .025 in. Generally speak- 
ing, the feeds can be increased for thin work and decreased for 
deeper holes. Care must be exercised when breaking through 


the material at high speeds. 
The data under E is taken from a paper on “Experiments 
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TABLE II.—REVOLUTIONS PER MINUTE, FEED PER REVOLUTION, CUBIC 
INCHES REMOVED PER MINUTE AND HORSE-POWER WHEN 
I'RILLING MEDIUM HARD STEEL. 


Upon the Forces Acting on Twist Drills When Operating on 
Cast Iron and Steel,” presented before The Institution of Me- 
chanical Engineers by Dempster Smith, of the Municipal School 
of Technology, Manchester, and R. Poliakoff, of the Imperial 
Technical Institute, Moscow. The authors state that “there is 
no general agreement amongst the makers of high speed twist 
drills as to what the cutting speed should be for ordinary work- 
shop practice. Some decrease the speed with the increase of 
the diameter of the drill, some recommend the reverse, but the 
most makers advise a constant periphery speed throughout. The 
mean of these values is about 60 feet per minute with a feed 
per revolution of d% + 100 for mild steel. For cast iron it is 
usual to decrease the above speed 20 per cent. and increase the 
feed by a similar amount. Using these figures and the experi- 
mental force values given herein an estimate of the net horse- 
power required for drilling can be made. With the object of 
presenting these results in concise form and to show at a glance 
the influences of speed, feed and diameter, the values deduced 
have been tabulated” (Tables II and III). 

One manufacturer writes: “It is practically impossible to 
give any definite rules for speeds and feeds for the reason that 
the class cf material and the characteristics of each class vary 
so greatly; also the kind of lubricant, or the absence of it. We 
have found that one of.the necessities for obtaining satisfactory 
results with our drill is to keep the point of the drill continually 
buried, i.e., the feed must be such that the cutting lip of the drill 
will be down in the metal continually. When the speed is high 
and the feed light the tendency is for the drill to rub, resulting 
in excessive heating.” 

A builder of drilling machines arranges the feed and speed 
plates with the following in view. 
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| 
| 
0.5 | 363 | 9.0004 = si 0.682| 0.58 | 0.0069 | 0.586 | 0.862 
| | 
0.76 | 245 | 0.0109 = | 1.17 | 0.87 | 0.0066 | 0.8766 | 0.748 
1 |184 | 0.0119 = a 1.715| 1.16 | 0.007 | 1.167 | 0.681 
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| 4d. 
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V9.9 
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4 46 | 0.019 = ot 10.8 | 4.64 | 0.00995] 4.65 | 0.431 
oz. 
TABLE ILI.—REVOLUTIONS PER MINUTE, FEED PER REVOLUTION, CUBIC 
INCHES REMOVED PER MINUTE AND HORSE-POWER WHEN 


DRILLING CAST IRON. 


Cutting speed for wrought iron and steel...........-. 40 to 70 ft. per min. 
Cuttin peed fat COM MCR s 6 occ ccgiincancedeuussnade 60 to 90 ft. per min. 
| REECE er ere re .005 to .006 in. for drills from % to % in. 
DRM cadetcecuccaiigedvarcen .007 to .008 in. for drills from % to 1 in. 
POMS tiiseaccikckdcnecadees .014 to .015 in. for drills above 1 in. 


In the article on “Some Data on High Speed Drilling” by 
Geo. E. Hallenbeck in the May issue, page 207, one of the 
diagrams shows a series of tests which were made to determine 
the relation between the feed and speed. Curves were plotted 
showing the maximum feeds at which the drills could be used 
at different speeds. They indicate that the feed in inches per 
minute which can successfully be used at low speeds is unsuit- 
able for slightly higher speeds, but that after a certain critical 
point is reached the rate of penetration may be increased as the 
speeds are increased. For instance, in one case a 1% in. drill 
was used successfully feeding at the rate of 3.8 in. per minute 
at 130 r.p.m. At 200 r.p.m. it could only be used at the rate of 
2.95 in. per minute; at 300 r.p.m. at the rate of 3.7 in. per 
minute; at 420 rp.m. at the rate of 5.4 in. per minute. While 
these tests were roughly made they indicate the importance 
of a more careful investigation into this subject from the stand- 
point of production. 








RAILROAD REGULATION.—No one conversant with the facts will 
deny that there have been mistakes and wrong-doing on the part 
of the railroads and other large corporations, and the corpora- 
tions, as well as all good citizens, are glad that checks to stop 
them have been devised. I do not question the right, the wisdom, 
or the necessity for the supervision and regulation of railroads 
by the nation or state that creates them. Under our form of gov- 
ernment the people rule, and the terms “rule” and “regulate” are 
synonymous.—lWV, C. Brown. 
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